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A PERIL TO THE NAVY. 

Our finest anuoi-ed cruiser, the " Brooklyn," is now 
in dry dock at the Brooklyn navy yard, having her hull 
patched up, straightened out and generally bent back 
into shape. It is only a few weeks since the battleship 
" Massachusetts" was in the same dock, undergoing 
the same treatment. In both cases these fine ships 
were disabled within a mile or so of the Brooklyn navy 
yard and at a time when they were steering a correct 
course through the proper harbor channels. The 
"Massachusetts," when the mishap occurred, was on 
the way to join Admiral Sampson's squadron, and 
though she was fully equipped for sea, with all stores 
on board, and down to her maximum draught, she 
should nevertheless have had ample water in the chan- 
nels between the navy yard and the sea. As it was 
3he grounded heavily on the Diamond Shoal, a reef that 
extends into the channel from Governor's Island, and 
received injuries which took many months to repair 
and cost the jjovernment about $50,000. The "Brook- 
lyn'" grounded, or struck a sunken obstruction, when 
in mid-channel between Governor's Island and the Bat- 
tery, on her way to the Decoration-day services at 
Grant's Tomb. Her bottom plates were indented, riv- 
ets sheared off, and damage done that will cost about 
|8,000 to repair. 

How long is this kind of thing to continue ? If the 
recurrence of such preventible disasters were not sug- 
gestive of the grave perils to which the navy is exposed, 
it would become positively ridiculous — with such im- 
perturbable gravity do we wreck our ships, and then 
proceed to patch them up again at so many thousand 
dollars apiece. The wonder of it all is that these ob- 
structions were not removed from the channels years 
ago, when our first deep-draught warships were con- 
structed. Surely it was not necessary for the " Massa- 
chusetts " to smash up $60,000 worth of her bottom to 
convince us that Diamond Shoal was a reality, and not 
a fiction — a few fathoms of sounding line would have 
done that ; and if there are sunken wrecks encumber- 
ing the channels of New York Harbor, it is surely a 
doubtful policy to use the bottom of the "Brooklyn" 
as a dragnet to determine their whereabouts. 

We know nothing in all the river and harbor work 
of the War Department that compares in urgency with 
this problem of the approaches to the Brooklyn navy 
yard, and how it should come to be thus neglected 
is a mystery. Just beyond Governor's Island, skirt- 
ing the Brooklyn water front, a channel 1,500 teetwide 
and 40 feet deep is to be constructed along the front of 
a series of docks into which a a.'i-foot draught ship 
will rarely enter ; yet the ships of the navy are allowed 
to pass to and fro in peril for the want of a little dredg- 
ing which would cost not a tithe of the millions that 
are to be spent on the above-named work. 



WHAT FeOB BOADS COST 0T7B FABHEBS. 

If ever there were two classes of people that had a 
good cause in common they are the bicyclists and the 
farmers. The question on vyhich their interests agree is 
that of the need for good roads ; for while a hard, 
smooth surface is an absolute necessity to the wheel- 
man, it is of even more vital importance to the farmer, 
seeing that the condition of the roads makes a serious 
diflference one way or the other in his yearly profits. 
As the result of an inquiry made in 1895 by the United 
States Department of Agriculture, replies were re- 
ceived from over 1.200 counties giving the cost of haul- 
ing crops in various parts of the United States. The 
average load hauled was found to be 3,003 pounds ; 
the average length of haul, 13i'() miles ; the average 
cost of hauling a ton of crops to maiket was $3.03 ; 
while the average cost of hauling a ton for a distance 
of one mile was 35 cents. 

In order to compare the roads of the United States 
with those of Europe the bureau through its consuls 
made careful inquiry on the subject of cost of hauling 
in England, Prance, Germany, Belgium, Italy, and 
Switzerland. The average cost of hauling one ton 
one mile was found to be in England 10 cents, in 
France 10 cents, in Germany 8J^ cents, in Belgium 9J^ 
cents, in Italy 7)^ cents, and in Switzerland from 6 to 



8 cents, the average for all these European states 
being Syg cents per ton per mile. More than one cause 
may enter into this determination of cost, but that the 
great cost in America is due to our poorly made dirt 
roads is proved by the fact that while over the superb 
roads of Europe a farmer will haul three or four tons at 
a load, our farmers are able to haul only a ton or less 
than a ton over the " plow and scraper " ridge of soil 
which even at this late ilay is dignified by the name of 
road in many parts of the country. 
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THE NEW CANAL COMMISSION. 

Bearing in mind the vast interests at stake, we do 
not hesitate to say that the new canal commission, re- 
cently appointed by the President, is the most import- 
ant engineering commission of modern times. Not only 
has it to decide whether this country is justified in un- 
dertaking a work which is estimated to cost over $130,- 
000,000, and may easily cost 30 or 40 per cent more 
than that, but its report will determine indirectly 
whether another important work — the Panama Canal 
— in which over $1. '50, 000, 000 has been already expended, 
shall be completed or abandoned. 

It requires no very intimate knowledge of the canal 
question to prove that only one canal is required at the 
Isthmus, and that not more than one will be built. It 
is also evident to any one who is not blinded by na- 
tional prejudice that a great maritime highway like 
this should be, and in the very nature of things must 
be, broadly international in the policy of its adminis- 
tration. As the matter now stands, there are two 
great rival projects before the public — one two-fifths 
completed and the other not yet commenced. Each 
has features to recommend it, although engineering, 
commercial, and military considerations point strongly 
to the completion of the Panama Canal as the most 
feasible scheme. 

Although the present commission has been ap- 
pointed for the ostensible purpose of examining all 
routes that are plausible, it is well understood that its 
chief duty is to determine which of the two routes, 
Nicaragua or Panama, has most to commend it to the 
active support of the United States government. To 
assist it in this work it will find a vast amount of en- 
gineering data ready to hand. At Nicaragua, in addi- 
tion to the early surveys of Childs and Lull, it will 
have the Menocal surveys and those of the Ludlow 
and Walker commissions. At Panama it will find a 
complete set of surveys, plans, observations, etc., in 
such shape as to allow of active construction being un- 
dertaken at brief notice. 

The commission includes Admiral Walker, Prof. 
Haupt, and Col. Hains, the former commission ; Al- 
fred Noble, of the Ludlow commission ; two additional 
engineers, viz., Lieut.-Col. Oswald H. Ernst, of the 
United States Army, and George S. Morison, a former 
President of the Society of Civil Engineers ; Prof. 
Wm. H. Burr of Columbia and Prof. Emory R. Johnson 
of Pennsylvania and Senator Pasco of Florida. There 
are thus two engineers from the army, three from 
civil life, two college professors, a senator and an ad- 
miral of the navy. One million dollars has been appro- 
priated to cover the expenses of the investigation, 
which, all things considered, should be of such a 
character as to settle the question, as far as the United 
States is concerned, once and forever. 



comme:rcial valt7e of wibeless teleobafhy. 

A striking evidence of the growth of scientific know- 
ledge and the fidelity with which the scientific press 
safeguards the public against glaring scientific false- 
hood, is found in the recent attempt to produce a panic 
among the shareholders in telegraph and cable com- 
panies on account of the success of wireless telegraphy. 
It was otherwise twenty years ago, when the extrava- 
gant claims put forth for electric lighting caused the 
holders of gas shares to dispose of their valuable hold- 
ings. In vain did the scientific press urge moderation, 
pointing out that the cost and difficulties of the new 
system of illumination would prevent it from driving 
out gas lighting — at least for some years to come. 

Remarkable as have been the results obtained 
with wireless telegraphy across the English Channel, 
there is nothing to warrant the belief that wire tel- 
egraphy is doomed. There is one radical difficulty 
which, alone, is sufficient to restrict wireless tele- 
graphy, at least in the present stage of its develop- 
ment, to a very limited range of practical application. 
We refei- to the fact that no means has yet been devised 
by which the wireless messages can be directed exclu- 
sively to the station for which they are intended. Be- 
fore wireless telegraphy can be used for general com- 
mercial purposes some method must be devised where- 
by, as in wire telegraphy, the transmitter can com- 
municate with one particular receiver to the exclusion 
of all others, and the receiver can exclude all messages 
except the particular one directed to it. Until this is 
achieved the new system must be barred from the 
field of ordinary commercial work. 

A limitation affecting long distance telegraphy is also 
found in the fact that the length of the vertical rod has 



a definite relation to the distance through which the 
message is sent, and as the mast used in the channel ex- 
periments, where the distance was 30 miles, was 177 
feet high, it can be seen that this consideration also 
imposes a limit upon wireless telegraphy. Marconi 
has recently stated that the present limit of distance 
over which messages can be sent is about 80 miles ; 
evidently then the problem of trans-ocean telegraphy 
by this system is far from solution. As a matter of 
fact, the inventor, with his characteristic modesty, has 
refrained from making any claims for his system ex- 
cept along those lines in which he has clearly demon- 
strated its usefulness. The most valuable application 
of the system is that which was successfully tested at 
the South Foreland, England, where now for some time 
wireless telegraphy has been in successful operation 
between the shore and the lightship. It has been 
proved that the apparatus is not affected by wind or 
weather, and we now know beyond question that it 
is possible to give infallible and early warning to ship- 
ping of the presence of dangerous shoals. 



MUNICIPAL BATHING ESTABLISHMENTS. 

In the United States too little attention is paid to the 
individual comfort of its citizens. Everything is done 
for their safety, but in many little ways we are still far 
behind our transatlantic brethren. One of our great- 
est municipal defects is the lack of public baths. It is 
not necessary to dwell upon the need for public 
baths among all civilized peoples, the virtue of water 
and soap is conceded. Unfortunately, among the poor- 
er classes it is not always possible for them to obtain 
adequate bathing facilities in the densely populated 
districts in which they live. Public baths properly 
constructed and handled form one of the most effective 
and far-reaching of municipal institutions for the pro- 
motion of cleanliness, good health and good citizen- 
ship. Boston, Mass., is a notable exception to the 
average American city as regards the bathing facilities 
which this city furnishes to her inhabitants. The ex- 
periments of Boston are highly instructive to all cities 
looking to civic development in the direction of minis- 
tering to the practical and essential needs of a commun- 
ity. Public baths in Boston date from 1866, and these 
were, we believe, the first public baths to be establish- 
ed by a municipality in this country. At first pro- 
vision was made for a system of baths distributed at 
various points on the long shore line rather than for a few 
central establishments according to the British plan. 
Five floating baths were constructed at that time, and 
the general type was a low wooden building supported 
on a floating platform. Within each was a shallow 
tank through which the water flowed freely, air and 
light being admitted through the roof. The usual 
dressing rooms, etc., were provided. These proved so 
satisfactory that now there are ten of these floating 
baths. 

In 1898 the number of bathing establishments was 
raised to twenty-three and there were 2,000,000 bathers, 
an increase of one and one-quarter millions over the 
previous year. New styles of floating baths have been 
devised in which the tank is left open to the sky and 
the capacity of one of them is 1,300 to 1,500 persons per 
day. In addition to the floating baths two swimming 
pools were established to supply the wants of the 
population which lives in the center of Boston, One of 
them is located in the small park contiguous to the 
tenement district of Roxbury, fresh water being sup- 
plied to the tanks by the city water works, 80,000 to 
90,000 gallons being used per day, and from 1,300 to 
1,500 patrons daily attend this bath. Men are allowed 
to bathe in the early morning and evening, the boys in 
the forenoon and girls and women in the afternoon. 
That a pool of this kind is not necessarily an expen- 
sive luxury will be seen when it is said that it cost 
only $3,000 to complete it. 

The most important of Boston's beach baths is at the 
North End Park, which, with its pleasure piers and 
improvements, cost the city $330,000. Frequently 5,000 
people bathe per day at this point. The baths which 
we have mentioned so far are, of course, restricted to 
summer use; but a new public bath house, open all 
the year around, will be opened on June 15. The 
building is most substantial and is thoroughly fire- 
proof. Separate bath rooms for men and women are 
provided on the second floor, and ample waiting rooms 
occupy the first floor. The men's rooms are provided 
with thirty inclosed shower baths and three inclosed 
tubs, while the women have eleven shower baths and 
six bathing cabinets. Each shower cabinet contains a 
dressing alcove and seat. All the partitions are of 
marble and the fittings are of the latest sanitary type, 
and the bather can regulate the temperature of the wa- 
ter flowing from the spray as desired. The tubs are of 
heavy white porcelain, with nickel-plated fittings, and 
it IS doubtful if there is any more real comfort to be 
obtained in the luxurious bath rooms of the Back Bay 
district. 

In the practical working of the entire system in 
Boston, fatalities are practically unknown. Swimming 
instruction is given to thousands and remedies are pro- 
vided for ase in case of cramps or other illnesses. In 
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order to connect the baths more closely with the city 
schools, the head swiiuiuing instructor visits the public 
educational institutions before the close of the school 
year and teaches the children the motions of swim- 
ming. The aim in Boston has been to dignify the 
practice of bathing and to furnish an innocent recrea- 
tion and to cause the people to regard bathing estab 
lishments as necessary to their well-being as the water 
supply, school house, library, or parks. The course of 
Boston in this matter cannot be commended too 
warmly, and the object lesson is of great value outside 
of the immediate advantage to her citizens. 



CALIFORNIA OLIVE INDUSTBT. 

The olive is one of the oldest known fruits. It is 
noted by Pliny and is frequently mentioned in the 
Bible, where it forms the basis of many parables and 
figures of speech. In Grecian mythology the olive tree 
occupies an important place, and to-day the "olive 
branch" is the world symbol for peace. The olive tree 
itself is rather melancholy in appearance, but the eye 
soon becomes accustomed to the tone which the olive 
trees give to the landscape, and in nearly all of the 
Mediterranean countries they are found almost every- 
wliere. In general, the olive will flourish wherever the 
vine can be cultivated for wine-growing purposes. It 
will not bear a temperature below 31° or 22° F., and in 
Europe it cannot be grown above 46° latitude. The 
young plants and fruit are very delicate, but the tree 
itself is quite tough. Naturally, in Italy, where the 
olive forms one of the principal agricultural products 
and contributes so largely to the wealth of the country, 
the trees are cultivated with the greatest care. The 
kernel of the olive requires about two years to germi- 
nate naturally, but it is found by mixing clay and goat 
manure nature's processes can be hastened so that it 
will germinate the same year. The trees attain gfeat 
age, and a large olive tree near Nice is believed to 
be a thousand years old and is said to have yielded 
500 pounds of oil in a single year. 

The culture of the olive in the United States is in- 
creasing rapidly, and in California the industry has 
attained such proportions that already $500,000 is in- 
vested in it. Olives were first introduced into the State 
by the Franciscan Missions almost a century ago. The 
oldest olive trees in Califoria date from the last cen- 
tury. They are six in number and are stationed at the 
San Gabriel Mission and are still bearing fruit and are 
a living monument to the wisdom of the Franciscan 
Brothers. According to some authorities, the oldest 
tree is at the Capistrano Mission, thirty miles south of 
Los Angeles. The seed from which this tree was grown 
came.from Corsica in 1769. It is now 50 feet high and 
the trunk is at least 5 feet in diameter. The old trees 
at the Missions are as robust and thrifty as when they 
first commenced bearing fruit. The Franciscans raised 
most of their trees from cuttings which they brought 
from Spain. They found the soil and surroundings 
most congenial for olive raising, and that the 
trees flourished even better than on their native soil. 
The oil enabled the exile of the Fathers to be more 
supportable by supplying one of the accustomed luxu- 
ries of their far-away homes in distant Castile. 

The modern history of the California olive culture 
began about twenty years ago, when the Hon. Ellwood 
Cooper, of Santa Barbara, who is regarded as the 
father of the industry, began his investigations on 
raising the olive as a commercial possibility. He first 
secured cuttings from the trees of the old Mission 
and set out a number of olive orchards in Santa Bar- 
bara and other places. The result has amply justified 
his venture. Now there is hardly a part of the State 
that has not its olive orchard. The olive seems to 
thrive best under the influence of sea breezes. It takes 
to almost any character of soil where the drainage is 
good and flourishes in the localities beyond the range 
of very heavy frosts. The tree does not require a 
great deal of attention, and does not resent neglect. 
The care of an olive orchard is less than for almost any 
other kind of fruit. The trees are highly symmetrical 
when grown, and on some ranges are planted along 
the roadside foi- the shade and the added beauty which 
they afford to the landscape. Olives are almost never 
raised from the seed, as this requires a long time. 
They are usually raised from cuttings, and have 
been produced by Mr. Cooper in the fourth year, and 
a good crop in seven years ; 132 pounds is the average 
per tree. The method of propagation requires con- 
stant attention and great experience, but the plants 
are grown on such an enormous scale the cost of them 
is very small. In the spring, after the cuttings are 
rooted, they are transferred to olive-growing nurseries, 
■where they become trees of from three to five feet 
high in from twelve to eighteen months. 

In California opinions are much at variance regard- 
ing the variety of olive to grow. Formerly the Mis- 
sion was the only olive planted. In recent years many 
different varieties have -been brought from Europe. 
Different locations may require different varieties, but 
above all other considerations is the quality of the oil 
produced. The varieties that make the best oil should 
be selected in all cases, provided that quantity is a fair 
average to a given acreage planted. This rule is also 



applicable as well for pickling unless the fruit is too 
small for economic handling. 

Mr. Cooper has trees twelve to fifteen years old 
which yield 350 pounds of olives, but they do not bear 
every year. It is estimated that there are now no less 
than 34,333 acres of olive trees in California, with 
1,163,739 trees, of which half are now bearing. The 
soil must be occasionally cultivated and the trees must 
be pruned and sprayed to exterminate numerous in- 
sects. The greatest drawback to the successful culti- 
vation of the olive is the black scale. 

Olive oil making is a simple process ; the quality de- 
pends on the care exercised from the picking of the 
fruit through every stage of manufacture until it is put 
into bottles and corked. About 814 pounds of olives 
are required to a large bottle of oil. The fruit is 
gathered later in the season than other crops, and in 
the best orchards the olives are plucked one by one 
from the branches and not shaken from the trees or 
allowed to drop. Special ladders mounted on wheels 
are run among the branches of the trees, and the pick- 
ers ascend the ladders and pluck the olives, which they 
drop into a specially made device, usually of tin, strap- 
ped about the waist, and which is adapted to hold a 
considerable amount of fruit. 

The olives must notbe allowed to stand in heaps, in 
sacks or any sort of package long enough to heat 
through, otherwise the oil will become musty and ran- 
cid. Absolute cleanliness is required in every step 
of the process. The olives are first dried, during which 
process they lose about half of their weight ; they are 
then crushed by a heavy stone rolling over them, 
and are next pressed the same as in cider making. The 
first expression is what is known as the " virgin " oil ; 
the lower grades follow in succession. There are at 
least a dozen oil mills in the State of California. 

A considerable part of the olive oil imported is 
adulterated by cotton seed and other oils, but now with 
the splendid olive oil made in California there should 
be no difficulty in getting the pure article in any part 
of the United States. It is a mistake to believe, how- 
ever, that absolutely pure olive oil made in Southern 
Europe cannot be purchased here. It is expensive, but 
it can be bought; but the ordinary olive oil bought of 
grocers is apt to be adulterated, if it is not entirely fic- 
ticious. Large quantities of olives are pickled in Cali- 
fornia and are shipped in bottles or small barrels. 

The olive industry is an example of what may be ac- 
complished in the way of introducing a new agricultu- 
ral pursuit in the splendid Southwest. 
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THE WORLD'S COAL PRODUCTION. 

The coal production and consumption of the world 
during the past fifteen years are presented in some 
tables just prepared by the Treasury Bureau of Statis- 
tics. These show that while the United Kingdom is 
still the largest coal producer of the world, the United 
States is a close second, and if the present rate of gain 
is continued, will soon become the leading coal-prod uc- 
ine country of the world. The coal production of the 
United Kingdom in 1897 was 303,000,000 tons ; that of 
the United States, 179,000,000 tons ; Germany, 91,000,- 
000; France, 30,000,000; Belgium, 23,000,000; Austria- 
Hungary, 13,000,000 ; Russia, nearly 10,000,000 ; Austral- 
asia, nearly 5,000,000; Japan, over 5,000,000; British 
India, 4,000,000 ; Canada, nearly 4,000,000 ; and Spain, 
2,000,000, while no other country reached 1,000,000 tons 
in production. The United States, however, has gained 
much more rapidly during the fifteen years under con- 
sideration than has the United Kingdom, or, indeed, 
any of the important coal-producing countries of the 
world, hergain during the fifteen years being over 73 
per cent and that of the United Kingdom less than 34 
per cent. The announcement just made by the Geo- 
logical Survey that the coal product of the United 
States in 1898 was 219,836,000 short tons against 236,387,- 
000 for Great Britain shows that the United States is 
rapidly gaining upon that country as a coal producer, 
and will soon become the leading coal-producing na- 
tion of the world. 

As an exporter of coal, however, the United States 
takes low rank in proportion to its production, and 
stands fourth in the list of coal-exporting countries. 
In 1897, the exportations of coal from the United 
Kingdom were 48,000,000 tons ; from Germany, 12,000,- 
000 tons ; from Belgium, over 6,000,000 ; and from the 
United States, a little less than 4,000,000, though in 
1898 the quantity exported was slightly above 4,000,000 
tons. Australasia comes next to the United States as 
a coal-exporting country, her exports amounting to 
nearly 3,000,000, tons, while France exported about 
3,500,000, Japan 2,000,000, and Canada about 1,250,000 
tons in 1897. 

France is the largest coal-importing country, her im- 
portations in 1897 being nearly 13,000,000 tons, while 
Germany imported 6,000,000 ; Austria-Hungary, 5,600,- 
000; Italy, 4,350,000; Canada, nearly 4,000,000; Belgium, 
nearly 3,000,000; Russia, 3,500,000; Sweden, over 3,350,- 
000; the United States, nearly 1.500,000 ; and Austral- 
asia, 1,000,000 tons, while no other country imported as 
much as 1,000,000 tons. 

Great Britain is also the largest consumer of coal in 
proportion to population, her coal consumption in 1897 



being 3"87 tons per capita, that of Belgium 2"70 tons^ 
the United States 3'43, Germany 158, Canada 1'35, 
France 098, Australasia 0'97, Sweden 050, Austria- 
Hungary 037, Spain 019, Italy 0-13, Russia 009, and 
JapanO 07 of a ton per capita. 

According to these figures, which are summarized 
from a report of the production of the principal coun- 
tries of the world, just issued by the British govern 
ment, the United States now produces about 30 pn 
cent of the coal of the world, the coal production of 
the fourteen countries enumerated being in 1897, 566,- 
000,000 tons, of which the United States produced 179,- 
OOO.OOJ, while in 1883 she produced but 27 per cent 
of the total product. The 1898 figures make an even 
more satisfactory showing for the United States. 
» I » » * ~ — ■ 



THE DEATH OF FRANK THOMSON. 

The American railroad is celebrated all over the 
world on account of the extent of the various lines, 
and the system and enterprise upon which they are 
conducted. Successful railway management calls for 
qualities akin to those of statesmanship, and this 
must be combined with technical training and business 
ability of the most exacting kind. Mr. Frank Thom- 
son, of the Pennsylvania Railroad, who died on June 
5, was the type of such a railway president. As the 
head of one of the largest of our systems, he had an 
opportunity which is given to few men, and he had a 
faculty for divining public needs before the public 
itself was aware of the fact. It is to him that we owe 
the introduction of our present dustless stone road- 
bed.s, our block signals, and the system of prizes for 
faithfulness and great efficiency. It will readily be 
seen that the debt of the traveling public to Frank 
Thomson is very great. 

Mr. Thomson was born at Chambersburg, Penn- 
sylvania, in 1841. He entered the Pennsylvania Railroad 
shops at Altoona at the age of seventeen years, after 
a rudimentary education in the local schools. In four 
years at the Altoona shops he mastered all the mechani- 
cal principles of railroad engineering. His energy 
and ability were promptly recognized by the General 
Superintendent of the road, and when the war broke 
out, young Thomson was put in charge of the 
military railroad. He restored the Orange and Alex- 
andria and the Loudon and Hampshire railroads. 
He also played an important part in the construc- 
tion of the road across the "Long Bridge," over 
the Potomac, at Washington. In 1862 he reported for 
duty on the military route south of Nashville. After 
his return to Washington he assisted Col. Scott in the 
transportation of 20,000 men to the relief of the Army 
of the Cumberland. He enjoyed the rather unique 
distinction of being called to a Council of War in 1864. 
When he arrived in Washington, the Council was con- 
vened in Stanton's bedroom, where the latter lay sick. 
The War Secretary said on seeing him, "Is it possible 
that we waited for three days to get the opinion of that 
red-headed stripling ?" The opinion given by the strip- 
ling was so conclusive, however, that the movement pro- 
jected was not made. In 1864 he was appointed Super- 
intendent of the eastern division of the Pennsylvania 
road ; in 1873 he was made Superintendent of motive 
power. Soon afterward he became General Manager, 
and in this capacity he introduced the standard track, 
solid roadbed, the system of track inspection and the 
award of prizes for the best sections of track. He was 
a good disciplinarian, and the high grade of efficiency 
for which the Pennsylvania Railroad is noted is largely 
due to him. In 1882 he became the second Vice-Pre- 
sident, and in 1897 he succeeded George B. Roberts as 
President of the road. 

Mr. Thomson was a splendid example of what a 
bright young man can accomplish in America provided 
he has reasonable opportunities for the display of 
his talent. 



TRADE WITH CUBA AND OUR NEW POSSESSIONS. 

American producers are already finding an enlarged 
market in Cuba, Porto Rico, Hawaii, and the Philip- 
pines, as is shown by the figures of the Treasury Bu- 
reau of Statistics, which indicate that the exports of 
the fiscal year, whish ends with the present month of 
June, will show a larger exportation to Hawaii and 
the Philippines than ever [before, and larger to Cuba 
and Porto Rico than in any previous year, except those 
in which the reciprocity features of the McKinley law 
were in operation. 

The total exports to Cuba, Porto Rico, Hawaii, and 
the Philippines in the full fiscal year will be about 
$30,000,000, against $17,000,000 last year. Our sales to 
these islands for the fiscal year 1899, even under the 
unsettled conditions which have prevailed in most of 
them, exceed those of any previous year, save those of 
1893. Of course, these figures do not include any of 
the supplies sent by the government to any of its 
troops in the islands. 

It is also interesting to know that the exportations 
to Spain are approaching their normal conditions; 
those for the ten months ending with May were $8,- 
000,000, against $10,000,000 for the corresponding 
months of last year. 
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A SIMPLE FASTENEB FOB GATES. 

A patent was recently granted to John F. Marcuui 
and Godfrey Hauenstein, of Olds, Iowa, for a gate- 
fastening device so constructed that it automatically 
moves to its locking position as the gate closes. 

Swinging on one gate- post is a locking yoke compris- 
ing two divergent plates secured to a rock-bar. To the 
upper end of this gate-post a segment-rack is secured 
having a notch at its central portion and stops at its 
eiiils. The top edge of the rack between the stops is 
inclined downwardly and outwardly. Pivoted to the 




AUTOMATIC OATE-FASTENEB. 

nper end of the rock- bar is a latch-lever adapted to 
engage the central notch in the rack to hold the yoke 
in its locking position. 

In opening the gate, the latch-lever is swung up to 
clear the notch. Then by pushing the gate in either 
direction the yoke will be rocked to release the gate. 
At this time the latch-lever will engage one of the stops 
at the end of the rack. 

The gate when being swung to its closing position 
engages the yoke and automatically swings it to its 
locking position, the latch-lever being moved into the 
central notch of the rack. 

By inclining the upper edge of the rack, the locking- 
yoke will be prevented from being swung to its closed 
position by force of wind or other slight pressure ; be- 
cause the latch-lever will frictionally engage the in- 
clined edge. 



AN IMFBOVED ACETTLENE OENEBATOB. 

An efficient acetylene apparatus should neither under- 
generate nor overgenerate gas. The carbide and water 
should be properly brought together, so that a steady 
flow of gas is obtained without regard to the number 
of jets in use. The carbide should be so decomposed 
that the production of heat is avoided ; for hot acety- 
lene has not only a low light-value, but its use is need- 
lessly expensive. To meet these requirements, the 
Pan-American Acetylene Company, of Buffalo, N. Y., 
have devised an apparatus in which the defects en- 
countered in many gas-machines seem to have been 
effectually overcome. 

The apparatus in question, known as the "North- 
light," has bottom water-feed generation, the principle 




fig. 2.— SECTION OF THE GENEBATOB. 

of which is well shown in Fig. 1, representing a minia- 
ture generator comprising tumblers inverted in a dish 
of water. The water in rising within the generator- 
glass touches the carbide. As soon as the gas thus 
produced has filled the pipes and apparatus, it forces 
back the water from the carbide, thereby stopping 
further generation. 

In the actual apparatus, the generator (Fig. 2) con- 
sists of an outer casing inclosing a water-sealed gas- 



bell, B, in which there is a peculiar grate (omitted in 
the engraving) terminating in upward points which 
support the carbide in a free mass. 

The bell, S, is formed with sleeves covering the re- 
ceiving ends of the gas-pipes, B and F, and of the vent- 
pipe, H. The carbide having been placed upon its 
grating, water is poured into the outer casing to a cer- 
tain height. The water in seeking its level rises within 
the bell, expels the air through the pipe, H, and finally 
comes into contact with the lower edge of the carbide. 
Gas is immediately generated and is conducted by the 
pipe. £!, to the gasometer, and thence throughout the 
building. The residuum instantly clears itself from the 
carbide and falls down into the water below. The 
gas, in passing through the apparatus and distribut- 
ing pipes then receives a check — assuming that the 
burners are not in use — and at once begins to push 
back on the water, forcing it away from the carbide, 
thus stopping further generation. As acetylene is 
then consumed at the burners, the pressure within 
the generator correspondingly decreases, permitting 
the water to rise again, as at first, into contact with the 
carbide to generate a fresh supply of gas. It is there- 
fore evident that the generation is controlled merely 
by the pressure of the gas upon the water, the one act- 
ing automatically upon the other. The auxiliary gas- 
pipe, F, leading to the gasometer, is used only when 
the pressure is so great that the water is forced down 
below a secondary opening. 

The various pipes shown on the exterior of the ap- 
paratus (Fig. 3) connect the generator with the gaso- 
meter, and comprise a system of traps or water-seals 
which prevent a back-flow of the gas. 

In this apparatus it will be observed that a very 
small quantity of carbide is made to touch a very large 
sheet of water. The gas generated is therefore cool. 
It will be furthermore observed that the carbide is not 
surrounded by a mass of viscid, slaked lime, thereby 
preventing that imprisonment of the heat which forms 
so objectionable a feature in many machines. Inci- 
dentally, the fact that the generating chamber is sur- 
rounded by a belt of cool water further guards against 
the production of unnecessary heat. The value of 
the coolest possible generation is now recognized by 
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Fig. 1.— A MINIATTJBE BOTTOM WATEB FEED 
APPABATT7S. 

all authorities on acetylene, as heat causes the poly- 
merization of the gas atoms with loss of lighting power. 
The merits of the apparatus described earned for it 
the only gold medal for acetylene machines at the 
Trans-Mississippi Exposition. 



AN AIB-CUSHION FLTTID-PBESSUBE BEGULATOB. 

The fluid pressure regulators most commonly iu use 
employ a complicated mechanism composed of weights, 
levers, or metal springs, to procure the automatic regu- 
lation desired. A decided improvement on this form 
of regulator is to be found in a device made by Julian 
d'Est^ & Company, Boston, Mass., wliicli embodies in 
its construction a diaphragm acted upon at one side 
by the fluctuating fluid-pressure, and at the other side 
by a constant air-pressure. 

The regulator consists of a casing, tlie interior of 
which is divided into two chambers by a flexible dia- 
phragm. In the lower of these two chambers air is; 
pumped through a convenient nipple, by means of an 
ordinary bicycle pump, until the desired pressure upon 
the lower side of the diaphragm is obtained. A spin- 
dle is attached to the diaphragm and carries at its up- 
per end a double valve controlling a series of ports 
through which the fluid (such as steam, water, or the 
like) flows. 

From this construction it follows that at its under 
side the diaphragm is subjected to a constant yielding 
air-pressure and at its upper side to the varying pres- 
sure of the fluid. When the pressure of the fluid pass- 
ing through the ports in the upper chamber exceeds 
that of the air in the lower chamber, the diaphragm is 
depressed, thus causing the spindle to close the double 
valve above and to shut off the fluid. When the pres- 
sure has decreased and has sunk below that of the air 
in the lower chamber, the diaphragm will rise, thereby 
causing the double valve to open the ports which it 
controls in order to permit the passage of the fluid. 
The valve, it is evident, can be made to open or close 
automatically at any desired pressure by varying the 
pressure of the air in the lower chamber. 

The air chamber, if so desired, may be placed in any 



convenient position and at any distance away, being 
connected by a pipe with the cover clamping the dia- 
phragm in position. The filling-pipe of the air cham- 
ber may be brought down on the wall or supporting 
column to a convenient point with the fitting (with 
which the air pump is connected) on the end of it. 

When used in libraries, schoolhouses, and office 
buildings, the air cushion regulator satisfies a want 





A SIMPLE PBESST7BE BEOT7LAT0B. 

long felt ; for it reduces the high pressure steam now 
in common use for heating to very low pressure with- 
out making any sound whatever. 



The motion or a Perfect Iiiquid. 

At a recent meeting of tVie Royal Institution Prof. 
H. S. Hele-Shaw dealt with the subject of " The Mo- 
tion of a Perfect Liquid,"' says The Mechanical En- 
gineer. There was no such thing in existence, he ex- 
plained, as a perfect fluid, and actual liquids differed 
from it in the possession of several properties, partic- 
ularly that of viscosity. Yet by virtue of this very 
property they could be made to fiow in the manner of 
a perfect fiuid if inclosed as a thin film between two 
plates. For this purpose increased viscosity in the 
liquid was an advantage, because it gave stability ; 
thus the high viscosity of glycerine enabled it to be 
more effectually controlled than water. By using 
plates of glass and appropriate coloring matters, the 
lecturer proceeded to exhibit by the aid of the lan- 
tern a series of experiments elucidating the motions of 
an ideal liquid. He pointed out that the effects actu- 
ally obtained in this way completely agreed with 
some of those which mathematical analysis had been 
able to work out, the films indeed not only affording a 
striking instance of mathematical prediction, but even 
offering solutions of problems whose complexity baffled 




Fig. 3.— THE " NOBTHLIOHT " ACETYLENE-GAS 
GENEBATOB. 

mathematicians except in a few simple cases. Prof. 
Hele-Shaw also showed how the liquid could be made 
to imitate the lines of magnetic and electric induction, 
and how, by altering the thicKness of the film in places, 
the form of the stream lines could be changed to re- 
present the altered resistance of a magnetic field, due 
to the presence of a paramagnetic or diamagnetic 
body. 
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A BEMABKABLE BBIDGE DISASTEfi. 

We present two illustrations of a bridge disaster 
which recently occurred on the Belt Line branch of 
the Great Northern Railroad, where it crosses the 
Neinadji River, near Superior, Wisconsin. The Ne- 
uiadji at this point flows through a shallow valley over 
which the railroad is carried at an elevation of about 
from 50 to 60 feet above the 
river. The crossing itself con- 
sists of a single track deck ' 
span of the combination type, 
with timber posts and top 
chord and steel bottom chord 
and diagonals. The approach 
at either end consists of tres- 
tle-work of the standard type, 
with pile foundations, and its 
whole length from bank to 
bank is about 1,200 feet, con- 
sisting first of 300 feeD of tres- 
tle, then a combination truss 
of about 110 feet .span follow- 
ed by about 900 feet of trestle 
work across the bottom land. 

At the time of the accident 
a heavy ore train, consisting 
of several fully loaded ore cars, 
some box cars, aflat car, and a 
caboose, and drawn by one of 
the powerful freight engines 
of the company, was crossing 
the structure. The whole 
train with the exception of 
two box cars, the flat car, and 
caboose had passed over the 
river crossing, when the tres- 
tle collapsed at a point some- 
what to the rear of the engine, 
and the whole train with the 
length of supporting trestle 
beneath it fell over in the 
direction of the center line of 
the structure and assumed 
the rem arka ble position 
shown in the two accompa- 
nying] illustrations. It would 
appear that the locomotive 

was well clear of the dangerous point in the structure 
at the time it gave away, but that it was drawn back- 
ward by the weight of the falling train behind it. The 
tender assumed a fairly upright position, but the loco- 
motive fell cab downward and was left standing on end 
as shown. The remarkable feature of the accident 
is that none of the cars and no part of the bridge 
fell either to the right or left, the whole structure pivot- 
ing forward and downward upon its foundation, the 
cars in many cases remaining upon the rails. The last 
two box cars, the flat car, and the caboose, remain- 
ed on the truss above the river, the couplings fortu- 
nately breaking and preventing the end of the train 
from being drawn 
down into the 
general wreck. 

While at first 
sight it would 
seem astonishing 
that the whole 
train with its sup- 
porting trestle 
should fall sym- 
metrically for- 
ward and not as 
one might expect 
to either side, a 
brief study of the 
wreck as shown in 
the upper engrav- 
ing will explain 
this phenomenon. 
It will be noticed 
that the super- 
structure, that is 
to say, the longi- 
tudinal stringers, 
cross-ties, and the 
track, is carried 
upon vertical 
" bents," which 
consist usually 
of heavy timbers 
twelve inches 
square, although 
in this case they 
are built up of 6 x 
13 inch timbers 
spliced together. 
As a rule there 
are four timbers 
to each ■' bent," 
the two on the in- 
side being gener- 
ally vertical and 
those on the out- 



side having a considerable amount of batter or Inward 
inclination from the ground to the top cap, or trans- 
verse carrying piece. The supporting timbers are 
braced at intervals of about 16 feet of their height by 
horizontal timbers, and they are further "sway-braced" 
by diagonal 4 X 13 inch timbers, all the sticks at every 
point of intersection being firmly bolted together. 
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one another. As long as the superstructure remains 
intact, the longitudinal forces acting upon the bridge, 
such, for instance, as the forwaid thrust resulting from 
a sudden application of the brakes of a train, are trans- 
mitted through the floor system to the opposite abut- 
ment ; but it is evident that a break at any point in 
the continuity of the floor imperils the stability in a lon- 
gitudinal direction of the 
whole trestle, even if it should 
happen to be some thousands 
of feet in length. 

The proper safeguard 
against an accident of this 
kind is to introduce longitudi- 
nal diagonal bracing, ex- 
tending from the caps of 
the bents immediately below 
the floor system, down to the 
foundations. It is not neces- 
sary to insert these braces at 
every bent, for if they were 
introduced, say, at every 
fourth or sixth bent, the col- 
lapse of a portion of the bridge 
would be limited in its de- 
structive effect to a certain 
stated length of the trestle, 
instead of, as now, involving 
the collapse of the whole 
structure. It will be noticed 
that in the case of the Ne- 
madji bridge the wreck of the 
trestle to the rear of the 
train was prevented by the 
existence of the truss bridge 
across the river, whose pier.f. 
coupled with the inertia ' i 
the truss itself, offered suf; 
cient resistance to longitudi- 
nal overturning. 
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Upon the ground each bent is carried upon a transverse 
13 X 13 inch timber which either rests upon short pieces 
6 X 13 inches by 3 feet in length, or is carried upon 
piles which are driven to a firm bearing in the ground. 
It will be noticed that this construction, while it pro- 
vides ample strength for carrying a vertical load and 
remarkable lateral rigidity insuring safety against 
overturning, depends for longitudinal stability mainly 
upon the superstructure, that is, the stringers, ties, and 
track ; so that should the superstructure be broken 
through at any point, there is nothing to prevent the 
whole system of vertical bents from pivoting forward 
like a line of child's building blocks, and falling upon 



in the British Museum. 



The Fall of ITIeteorltes In 
BritisU Central Africa. 

A fine collection of meteor- 
ites has just been added to 
the Department of Minerals 
It consists of four stones which 
were seen to fall on January 35 in the native villages 
on the eastern slopes of Mount Zombo, British Central 
Africa. Two of them weighed 14 and 17 ounces respect- 
ively and the other two 39 and 19 ounces. At Zomba 
a crash like thunder was heard and the reverberations 
lasted for a few minutes afterward and the detonation 
was heard at a place 90 miles distant. At one of the 
new villages the people were found squatting around 
the stone in a circle discussing the "miracle "as they 
termed it. None would approach the stone and it was 
still lying where it fell when the ofHcials arrived. As 
far as it is at pieseut known, tlie area over which the 

Zomba stones fell 
represented 9 
miles long and 
about 3 miles 
wide. It is pro- 
bable the larger 
number of stones 
may have reached 
the earth. 
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To ITIove Build- 
ings In Buda- 
pest. 

A Chicago com- 
pany is to under- 
take modern 
building moving 
methods in Eu- 
rope. This com- 
pany has closed 
contracts for 
changing the loca- 
tion of nine struc- 
tures in the city 
of Budapest, Hun- 
gary, where grad- 
ing and recon- 
struction of the 
street system have 
been found neces- 
sary. The Ameri- 
can system of 
building removal 
was unknown, but 
the government 
engineers began 
in vest i gat ions 
which ended in 
American e n g i- 
neers being asked 
to bid on the mov- 
ing of public and 
other structures. 
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The Proper Reading Distance. 

At a distance of several meters or yards, says Dr. 
Norbume B. Jenkins in The Medical Record, little or 
no muscular effort is required for the normal eye to 
see objects distinctly ; but an extreme exertion of the 
ciliary muscle, which controls the crystalline lens, is 
necessary if the vision be directed to an object a few 
centimeters or half-inches distant from the eye. The fol- 
lowing may illustrate the work of the muscles of the 
eye in reading at several distances : A sheet of paper 
about twenty centimeters (eight inches) square, printed 
with type sufficiently large to be easily read at five or 
six meters or yards, is placed at this distance from a 
person with normal or emmetropic eyes. Practically no 
contraction of the muscles of convergence or of the 
ciliary muscles is necessary in order to read the type. 
Should the paper be placed a meter or yard from the 
eyes, the ciliary muscles and the muscles controlling 
the motions of the eyeballs are called upon for addi- 
tional work, but no inconvenience is occasioned to 
emmetropic eyes by prolonged vision at this distance. 
If the paper now be placed within a few centimeters 
or half-inches of the eyes, the ciliary muscles contract 
to their utmost. The internal recti likewise are in a 
state of extreme exertion in accomplishing the converg- 
ence necessary in order that both eyes may see the 
same type at the same instant. The muscles are no 
longer adequate to the increased tension. They be- 
come exhausted and vision is embarrassed. The type 
is alternately blurred and distinct, in consequence of the 
alternate failure and recovery of the muscles. Should 
this process continue for many minutes, pain and verti- 
go come on, and the sufferer is forced to direct his vision 
from the paper. The nearer objects approach the eyes, 
the greater will be the necessary muscular effort and 
the sooner will the muscles refuse to perform their 
functions ; the farther the type is held from the eyes, 
the less is the requisite muscular effort ; hence it is 
probable that the farthest point at which distinct 
reading-vision is possible is the proper distance for con- 
tinuous reading. Probably this point is more than 
thirty-five centimeters (fourteen inches) distant from 
the eyes, and is dependent upon the strength of the 
muscles, habit, and the visual acuity. 

• « » » » 

Xbe Development t..' Submarine Telegraphs. 

The development of the submarine telegraph from 
a mere gutta percha coated wire laid in New York 
Harbor by Prof. Morse in 1842 to the great cables 
which now engirdle the entire earth except the bed of 
the Pacific is described in a statement just issued by 
the Treasury Bureau of Statistics, entitled " Chrono- 
logy of Submarine Telegraph Construction through- 
out the World, and the Development of Submarine 
Telegraphy." This publication, which has been pre- 
pared by the Bureau of Statistics in view of the special 
interest just now developed in a submarine telegraph 
line to connect the United States with Hawaii, Guam, 
the Philippines, and the Asiatic coast, shows not only 
the location, number, and length of the submarine 
telegraphs of the world, but also the history of this 
great system and the part which American genius and 
enterprise have had in its development. 

The statement credits Salva, a Spaniard, with the 
first recorded suggestion of submarine telegraphy, 
made before the Barcelona Academy of Sciences in 
1795. Aldini, a nephew of Galvani, performed experi- 
ments in the transmission of electric signals under 
the sea near Calais, Prance, in 1803 ; Schilling ignited 
gunpowder by electricity transmitted through a sub- 
aqueous conducting wire under the Neva River near 
St. Petersburg in 1812 ; telegraph signals were trans- 
mitted through insulated wires under the River Hugli, 
in India, by the director of the East India Company's 
telegraph system in 1839 ; and in 1842 Prof. Morse trans- 
mitted electric currents and signals through an insu- 
lated copper wire laid for that purpose between Castle 
Garden and Governor's Island in New York Harbor, 
and in the following year suggested submarine electric 
communication between the United States and Europe. 
In 1845 Ezra Cornell, in conjunction with Prof. Morse, 
laid and successfully operated submarine copper wires 
in the Hudson River between New York and Fort Lee, 
and in 1847 a section of the telegraph line connecting 
New York and Washington was laid through the 
waters of a narrow creek by J. J. Craven, of New 
Jersey, thus demonstrating the practicability 'of actual 
submarine telegraphic service. In 1850 a submarine 
telegraph line was laid across the English Channel 
and signals exchanged, but without further success, 
though in the following year a cable containing four 
copper wires insulated with gutta percha and pro- 
tected by galvanized iron wires wound spirally about 
it was laid across the English Channel and put into 
successful operation as a submarine telegraph line. 

These experiments having proved tho practicability 
of submarine telegraphy, the great enterprise of a 
telegraph line under the Atlantic Ocean was under- 
taken, and the subsequent developments are described 
in the statement as follows : 

1857. First attempt to lay a submarine telegraphic 
cable across the Atlantic Ocean, the enterprise 
being headed by Cyrus W. Field, of New York, and 



Charles Bright, J. W. Brett and others, of Eng- 
land. The cable was to extend from Valentia, 
Ireland, to Newfoundland, the length of cable 
necessary being estimated at 2,500 miles. The con- 
struction of this cable was similar to that across 
the English Channel. After 255 miles had been 
laid from Valentia westward, the cable broke and 
the work was abandoned. 

1858. Renewal by Mr. Field iand his associates of the 
attempt to lay a submarine telegraphic cable across 
the Atlantic. The United States naval vessel 
" Niagara " and the British vessel " Agamemnon," 
carrying each one-half of the cable, proceeded to 
mid-ocean, and after joining the ends of their respec- 
tive sections, on July 29, proceeded westward and 
eastward, paying out the cable and reaching their 
respective destinations, Newfoundland and Valen- 
tia, on the same day, August 5, 1858, when elec- 
trical connection between the continents was at 
once established over 2,050 nautical miles of cable 
which they had thus laid. Congratulatory mes- 
sages were exchanged between the President of 
the United States and the Queen of England, and 
there was public rejoicing In both countries over 
what was pronounced the great event of the cen- 
tury. After less than one month of operation, 
however, the cable ceased working and it was 
never operated further, nor was any'part of it ever 
recovered. During the time of its operation, 730 
messages of about 10,000 words were passed over it. 
Its total cost was $1,256,250. 

1859. A submarine telegraphic cable to connect Eng- 
land with British India was laid through the Red 
Sea and Arabian Sea to Kurrachee, India, having 
a total length of 3,043 nautical miles, but with sev- 
eral intermediate landings. Some portions of the 
line worked satisfactorily for thirty days, but few 
if any messages were sent over the entire length, 
and it soon proved a complete failure. 

1860. Elaborate study of the entire subject of sub 
marine telegraphs and the construction of cables 
was made by a committee appointed by the Brit- 
ish Board of Trade, resulting in an expression of 
the belief that submarine telegraphy might, de- 
spite past failures, become successful and profitable 
if sufficient care were exercised in constructing, 

. laying, and managing the cable, 

1861. A submarine telegraphic cable, which had been 
manufactured with great care, was laid across tlie 
Mediterranean from Malta to Alexandria, Egypt, 
with intermediate landing places at Tripoli and 
Benghazi. The cable consisted of seven copper wires 
stranded together, covered with several coatings 
of gutta percha alternated with other non-conduct- 
ing and waterproof material, and in turn covered 
and protected by eigliteen iron wires wound spir- 
ally about this core. This cable proved a perman- 
ent success and went into general operation shortly 
after its construction. The speed of transmission, 
which on the Atlantic cable and shorter submarine 
lines had been three words per minute, was brought 
up to ten words per minute on each separate sec- 
tion, but was only three words per minute when 
all the sections were united and operated as a single 
line of 1,331 miles. 

1862. A submarine cable which had been laid across 
the Mediterranean Sea between France and Al- 
geria in 1861 proved a complete failure after a few 
months of experiment. 

1864. Construction of a cable line to connect India 
with England undertaken by the Indian govern- 
ment, the line to be laid through the Arabian Sea 
and Persian Gulf to connect with land lines, thence 
to Calais, and by the short submarine line under 
the British Channel to England. The submerged 
line in the Arabian Sea and the Persian Gulf had 
a total length of 1,450 miles, but with three inter- 
mediate landing places. This line consisted of a 
copper core surrounded by layers of gutta percha, 
alternated with other non-conducting and water- 
proof material, being protected by an outer sheath- 
ing of twelve galvanized iron wires wound spirally 
about it, which in turn were protected by double 
wrappings of tarred hemp yarn. All of these ma- 
terials and the various sections of the cable were 
constantly and thoroughly tested electrically and 
otherwise during its construction. The line when 
laid proved a complete success, becoming the first 
successful telegraphic connection between Eng- 
land and India. 

1865. Another attempt made by Cyrus W. Field, of 
the United States, and his associate^in the United 
States and England to lay a submarine telegraph 
cable from Valentia, Ireland, to Newfoundland 
and the United States. The cable, for which the 
contract price was $3,000,000, partly in cash and 
partly in shares of the company, consisted of seven 
copper wires surrounded by numerous coatings 
of gutta percha and other waterproof nonconduct- 
ors. This was in turn surrounded by ten Besse- 
mer steel wires, this being the first use of steel 
wires for cable protection, each wire being sepa- 
rately wound with pitch-soaked hemp yarn, the 



June 17, 1899. 



shore ends being also further protected by thirty- 
six heavy iron wires wound spirally about the 
completed cable. The steamer " Great Eastern," 
then the largest steamship afloat, was specially 
fitted up for laying this cable. Great care was ex- 
ercised in every particular, but, after 1,186 miles 
had been laid westward from Valentia, the cable 
broke in water over 11,000 feet deep, and the at- 
tempts to recover it were unsuccessful. 
1866. Mr. Field and his associates renewed their efforts 
to lay a cable across the Atlantic. A new company, 
with $3,000,000 capital, wasformed, with the double 
purpose of attempting to find the end of the cable 
partially laid in 1865, and complete the line, and 
also to lay another cable parallel with and near to 
it. The cable manufactured for the proposed new 
line was similar to that of 1865. The " Great East- 
ern " was remodeled to further meet the require- 
ments of the work, and left Valentia, Ireland, July 
13, 1866, paying out the cable in a line about 25 
miles north of that followed in the preceding year. 
She safely arrived at Newfoundland in fourteen 
days from the date of leaving Valentia, and elec- 
trical communication was immediately established 
between the United States and England, which 
has never since been more than temporarily inter- 
rupted. The "Great Eastern" then returned to 
the spot where the cable was lost in 1865, and, after 
eighteen days' work, succeeded in bringing the 
end on board from a depth of o\'er 11,000 feet, the 
tests immediately made showing it to be in per- 
fect working connection with the Valentia end. 
A splice was made and the laying of the line to- 
ward Newfoundland resumed, and on September 
8 the cable was landed at that point and the 
second successful line of communication between 
the United States and Europe thus completed, 
Newfoundland being already in submarine tele- 
graphic communication with the mainland and 
telegraph systems of the United States. The length 
between Trinity Bay, Newfoundland, and Valen- 
tia, Ireland, is given by the American Cyclopedia 
at 2,143 miles. The rate of speed in transmission 
over these cables was at the beginning eight words 
per minute, but increased to fifteen words per 
minute. 
The success of the 1866 cables so completely demon- 
strated the practicability of submarine telegraphy 
that its progress thenceforward was very rapid. A 
second Anglo-Mediterranean line was laid from Malta 
to Alexandria in 1868, proving a complete success. 
A cable between France and Nova Scotia was laid 
in 1869, and another from Suez to Bombay, India. 
In 1871 a cable line Was laid along the eastern coast 
of Asia to connect with land lines already constructed 
acro.ss Siberia and Russia. These land lines had 
been built shortly after the failure of the first At- 
lantic cable experiment, in the hope of connecting 
Europe and America by way of Siberia, Behring 
Straits, Alaska, British America, and the United States; 
but that plan becoming unnecessary after the success of 
the 1866 cable experiments, the land line across Russia 
and Siberia was utilized to connect a cable system of 
the eastern shore of Asia with the land and cable sys- 
tems of Europe and America. In 1873 South America 
was connected by cable with the United States and 
thence with Europe ; in 1875 cables were laid along the 
coast of Africa, connecting its important points with 
Europe and America ; in 1880 cables were laid across 
the Gulf of Mexico and along the western coast of 
South America and connected by an overland line 
across the Isthmus of Panama. The invasion of the 
Pacific has been already begun by the construction of 
lines extending from Australia 1,200 miles southeast- 
wardly to New Zealand and 800 miles northeast- 
wardly to New Caledonia, but leaving the Pacific the 
one great body of water which has not yet been com- 
pletely spanned by submarine telegraph wires. This 
it is believed is now practicable, since the distance 
between the four landing places now under the con- 
trol of the United States, Hawaii, Wake Island, Guam, 
and the Philippines, is in each case less than that 
through which submarine cables are now being daily 
operated between France and the United States. 
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Ne^r Field for Fruit Preserving machinery. 

For some time past there has been considerable 
agitation going on in Jamaica as to the most practical 
way in which the surplus fruit and vegetables can be 
preserved for shipment. There is an excellent oppor- 
tunity for those who have devices for evaporating or 
preserving fruit and vegetables to patent and intro- 
duce their machines into Jamaica and where there 
must shortly be an extensive demand for them. 

.#<«>» 

Exhibition of lilquefled Hydrogen. 

Great interest was exhibited at the Royal Institution, 
London, on .lune 7, when Prof. Dfewar for the first 
time exhibited liquefied hydrogen to the public. He 
delivered a lecture on tlie subject and showed that the 
air surrounding the liquid was solidified like snow. 
Strange to say, cork pUeed in the liquid sank like a 
stone. 
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Chain and Sprocket Problem. 

To the Editor of the Scientific American : 

As the theory of the movement of a bicycle is being 
gradually introduced into text books on mechanics and 
discussed in mathematical journals, it is interesting to 
know whether certain results of mathematical investi- 
gation in this direction might be of practical value to 
the constructor. In this communication no reference 
shall be made to the dynamical laws governing the 
motion of a bicycle, but I shall submit for practical 
consideration the arithmetical solution of a problem 
which is connected with the sprockets and chain of a 
bicycle, and which may be stated as follows : 

What must be the relation between the number of 
teeth of the sprockets and the number of links of the 
chain in order to have a continuous change between 
the teeth of the sprockets and the links of the chain ? 

To make the problem clear, consider a tooth Am of 
the front sprocket and a tooth Bn of the rear sprocket 
wliich are connected with the links am and bn of the 
chain respectively (m and n designate the orders of the 
teeth in counting). In a similar manner let Am—u 
Sn-i, Om-i, 611-1 be the teeth and links next to the pre- 
vious teeth and links in the opposite direction of the 
motion of the teeth and links. Now let the chain de- 
scribe a complete revolution. What must be the rela- 
tion between the number of teeth and links, so that 
after a complete revolution of the chain the links 
Om-i and bn—i will be applied to the teeth Am and 
Bn respectively ? To answer this question let m and n 
be the number of teeth of the rear and front sprocket 
respectively, and c the number of links of the chain. 

If c is divisible by m and n the problem cannot be 
solved, since the same link will always be applied to 
the same tooth. The conditions of the problem are 
evidently 

(1) ma -H 1 = c 

(2) nb + 1 = a 

where a and 6 are two integral numbers to be de- 
termined. The co-existence of tliese conditions gives 
the required relation — 

n a 
(3) ma = nb, or — = — 
m b 
i. e., the two integral numbers a and b must be pro- 
portional to the numbers m and n respectively. As an 
example, suppose that the front sprocket has 27 and 

27 6 6 
the rear sprocket 9 teeth. Then — = — = — , assum- 

9 a 2 
ing o = 2 and 6 = 6, the number of links, according to 
(1) and (2), 

c=27.3 + 1 = 9.6h-1 = 55. 
In this case the gear would be (2y-inch wheel) 
27 

— . 28 = 84. 
9 
During a complete revolution of the chain the front 
sprocket makes S^V revolutions and the rear sprocket 
6J revolutions, so that during the second and every 
successive revolution of the chain every link is applied 
to a tooth next to the tooth in the previous revolution. 
A great number of other possibilities and extensions of 
the original problem might be added, but the foregoing 
example is sufHcieut to illustrate its value. The con- 
dition implied by equations (1) and (2) is seldom realized 
in the driving mechanism of a bicycle. Take, for in- 
stance, the data of a real case, where m = M, n = g 
and C = 56. It is impossible to find two numbers a 
and 6, so that 

24 . o + 1 = 56, and 9. 6 H- 1 = 56. 
The practical advantage of the arrangement of the 
number of teeth and links, according to the condition 
named above, seeius to lie in the fact that by constant 
interchanging of teeth and links driving the motion 
the movement and wearing of sprockets and chain be- 
comes more uniform. It would be interesting to know 
what practical bicycle builders think of such an im- 
provement, and how much importance they attach to 
my proposition. Arnold Emch, Ph.D., 

Professor of Graphic Mathematics. 
Kansas State Agricultural College, June 6, 1899. 



A Hydrogen Experiment. 

To the Editor of the Scientific American : 

In Storer and Lindsay's Elementary Manual of Chem- 
istr5% page 43. we find the following experiment : 

" Support a rather wide tube of thin glass — the neck 
of a broken retort, for example — in a vertical position, 
and connect the upper opening with a gas holder con- 
taining hydrogen. Allow the gas to flow until the 
tube is filled ; then apply a lighted match to the mouth 
of the tube, and regulate the flow of gas so that the 
latter may continue to burn slowly at the lower edge 
of the tube. 

"With a second gas holder containing oxygen, connect 
a piece of narrow gas tubing drawn out to a fine point ; 
and, while the oxygen is fiowing through this tube, 
pass it up into the larger tube filled with hydrogen. 
As the stream of oxygen passes through the burning 
hydrogen at the bottom of the vertical tube, it takes 
fire, aad afterward coatiaues to burn in the atmo- 



sphere of hydrogen within the tube. Care must be 
taken that no mixture of hydrogen and oxygen shall 
accidentally accumulate in the tube.'' 

The members of my chemistry class decided to put 
this matter to a tes<; and determine, if possible, whether 
it was the oxygen burning in the atmosphere of hydro- 
gen, or whether it was the hydrogen that was really 
burning while the oxygen supported the combustion. 
At first a glass tubing was used to convey the oxygen 
gas into the atmosphere of hydrogen, which appeared 
precisely as though the oxygen were burning and gave 
a very yellow flame, due, of course, to the sodium in 
the glass. Next a platinum tube was substituted for 
the glass tube and the operation repeated in a dai-k- 
ened room, when a dark zone could be readily distin- 
guished in the center of the flame, surrounded by the 
typical blue, almost invisible hydrogen flame, which 
we think proves conclusively that the hydrogen burns 
around the outside of the escaping oxygen, and that 
the oxygen furnishes or supports the combustion, and 
that the oxygen itself does not burn. 

Charles W. Randall, M.S. 

[It is usual to call hydrogen a combustible and oxy- 
gen a supporter of combustion ; but the usage is a con- 
venience simply. Both are consumed in combustion. 
Neither of these could be set on fire in a gas with which 
it would not combine. The language of the experi- 
ment quoted is much abler than the text book from 
which our correspondent quotes it. We do not con- 
sider the point involved of much practical consequence. 
— Ed.1 



He Welcomes the TruKts. 

A correspondent of The Age of Steel writes : Among 
my valued acquaintances here in the East is a gentle- 
man who has the distinction of being a much-sought 
and reliable public accountant. He is, in fact, one of 
the most expert in the profession. I met him the other 
day rushing down Broadway to catch a train. " Busy ! 
Well, I should say so," said he in reply to my saluta- 
tion. "Run to death by trusts ; can't begin to keep 
up with calls ; wish there were fourteen days in each 
week. Why? I get paid $35 to |50 per day to go 
through the books of concerns going into trusts, be- 
cause the trusts won't buy a concern on its own repre- 
sentation of its condition, and I am called in. My 
chai-ges don't cut any ice in the matter at all ; it is a 
correct statement they want. 

"And this isn't the best part of it either, for the capi- 
talization of these trusts represents fully 50 por cent of 
water. The absolute cash value, shown by my reports, 
is usually covered by the preferred, guaranteed, divi- 
dend-paying bonds, and these bonds are taken by 
those inside the trusts, and the stock, which is usually 
all water, is sold to the dear public. Now, it won't 
take long for the public to get its eye teeth cut, and to 
wake up to the fact that they have tackled the wrong 
end of the mule, and that they need not even hope for 
dividends. Then there will be some high and lofty 
kicking and an accounting will be demanded, and then 
I will be again called in. Oh, I tell you these trusts 
are a great thing, and I catch them both coming and 
going. But let me tell you something, my dearboy, 
sub rosa, you know — don't buy any stock in a trust." 

jneetlng of the Association of Agricultural Chemists. 

The Sixteenth Annual Meeting of the Association 
of Official Agricultural Chemists will be held in 
San Francisco, Cal., beginning July 5. Arrangements 
have been perfected by which members will receive 
substantial reduction on the railroads and at hotels, 
and interesting excursions have been planned. The 
agricultural industries of California are of such enor- 
mous importance that probably no other locality could 
be selected which would answer better as a place of 
meeting. Dr. H. W. Wiley, Chief Chemist of the 
United States Department of Agriculture, is the Secre- 
tary of the A.ssociation of Official Agricultural Chem- 
ists. 



Removal of the Kescrvolr. 

The actual work of tearing down the old reservoir for 
the New York Library, on Fifth Avenue, between 40th 
and 42d Streets, was begun on June 7. The debris m the 
interior of the reservoir, which has not been used for 
some time, will be first removed, and the destruction 
of the walls will soon begin. There are 110,000 cubic 
yards of stone work to be removed. The contractor 
will receive $105,000 for the removal of the stonework, 
and the remainder of the $378,000 which the contractor 
is to receive will be for the construction of the founda- 
tion for the new Library. 

* I » > » ■ 

An Automobile Show will be opened on June 17, at 
Richmond, near London, by Prince Edward of Saxe- 
Weiuiar. There will be tests of hill climbing and races 
between fast trotting horses and automobiles. An 
American company is about to establish a motor car- 
riage factory at Coventry. It is possible that an auto- 
mobile race will be held between New York and 
Chicago, between M. Charron, the winner of the 
French automobile race, and the inventor of the Win- 
ton machine. 
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Science Not«B. 

A Cincinnati physician has been making practical 
tests in cigar factories on tlie eye of the employes. The 
test is to discover the effect upon the eyes of persons 
addicted to excessive smoking, also to see what effect 
the fumes of tobacco in factories have on the sight. 
He also intends to examine the eyes of letter carriers 
and others with reference to the effect of smoking on 
the eyes. 

The Sydney, Australia, cycle track has been liglitcd 
in a novel way, by means of inverted arc lights. Fifty- 
five arc lights and seventy incandesoents are placed 
around the track at intervals of thirty-flve feet, the 
lamps being inverted with the reflectors immediately 
over the arc. There are absolutely no shadows cast, 
and leading cyclists are of the opinion that it is safer 
to ride at night under this light than by daylight. 

A curious event recently occurred in Oklahoma. 
The villageof Mountain View, Oklahoma, was organized 
in a day. A rival town existed about a mile and a, 
half west, and it was deemed advisable to consolidate 
it with Mountain View. The rival, "Oakdale," was 
purchased entire, for $34,880. and is now being trans- 
ported to Mountain View. This is probably the first 
instance where one town was bought out and moved 
en masse. 

In 1854 the " New World" of the People's Line made 
a record for the run between New York and Albany 
which has never been equaled, the time being six hours 
and twenty minutes. The "Adirondack" recently 
made the trip in six hours and forty-four minutes. The 
first Hudson River steamer, Fulton's " Clermont," re- 
quired thirty-two hours to make the run from New 
York to Albany in 1807. In 1817 the " Chancellor Liv- 
ingston" made the run in eighteen hours. In 1837 the 
" Rochester " made a record of ten hours and one min- 
ute. In 1860 the "Drew" made the trip in six hours 
and fifty minutes. 

Prof. Moritz has investigated the conditions neces- 
sary for the absorption of drugs, and finds that medi- 
caments are absorbed most speedily when taken with 
plain water while fasting. Soup, milk, wine, etc., re- 
tard absorption, even when the medicine is taken 
fasting, but absorption is still more slow when the 
medicament is taken with liquid after food, and most 
slowly of all when taken after food in the absence of 
liquid. To secure the most speedy absorption of any 
drug, therefore, it should be administered with water 
on an empty stomach, and in many cases it will be 
found that a definite effect will thus be produced, 
though no effect would be perceptible if the same dose 
were administered shortly after food. — MUnch med. 
Woch., 45, 1521. 

Of late years much attention has been paid to the 
subject of color blindness among railway employes, 
but acuteness of hearing has not been equally well ob- 
served. The New York Medical Journal quotes Dr. 
Stein, who has examined forty-four firemen and thirty- 
eight engine drivers, and finds only three out of the 
whole number to possess perfectly normal hearing 
power. He finds, however, by frequent excursions on 
locomotives that these employes hear sound signals 
under favorable circumstances, except those of the 
whistle. Nevertheless, he thinks tliere should be an 
established or minimum standard of requirements as 
to hearing. These views are the result of Continental 
experiments, and it would be interesting to know what 
the figures would be as regards the hearing of railway 
employes in the United States. 

" That there is something more serious than the 
mere wound in the bite even of a healthy animal," 
says Appleton's Popular Science Monthly, January, 
" is attested by Mr. Pagin Thornton. . . . 'And 
what is more surprising to me,' he says, 'is that some 
of us may have hands crippled for some time from 
bites of a man's teeth.' Dog bites are always danger- 
ous, but largely from the size of the wound which a 
dog biting in earnest will inflict. With men they usu- 
ally fail to do their best. Animals recover from wounds 
more easily than men do ; but Lord Ebrington says 
that deer bitten by dogs in Exmoor hardly ever re- 
cover. Much of the poisoning caused by bites is sup- 
posed to bo due to the state of the animal's teeth ; and 
in this way the bite of a herbivorous animal, whose 
teeth are usually soiled, may cause worse after-effects 
than that of a carnivoia, whose wet mouth and wet 
tongue keep its teeth fairly clean. A similar difference 
is observable in the effects of being clawed and bitten 
by carnivora. Wounds made by the claws of leopards 
are poisonous, while those caused by the teeth are 
rarely septic. The force with which a bite in earnest 
is inflicted is an important element in its dangerous 
character. ' It seems,' says The London Spectai;or, 'as 
if for the moment the animal threw all its force into 
the combination of muscular action which we call a 
"bite." In most cases the mere shock of impact, as 
the beast hurls itself on its enemy, is entirely demoral- 
izing, or inflicts physical injury. A muzzled mastiff 
will hurl a man to the ground in the effort to fasten its 
teeth in his throat or shoulder. Then the driving and 
crushing force of the jaw mascles is astonieking.' " 
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A LAB6E STATIC MACHINE FOB X-BAY WOBK. 

BT FRAKCIS H. WILLIAMS, M.D., BOSTOH. 

There are many forms of apparatus for exciting 
vacuum tubes to generate X-rays, and doubtless we 
are soon to have simpler exciters than a large static 
machine. I planned this one because I felt satisfied 
that it would answer :uy purpose in making X-ray ex- 
aminations in diseases of the chest until a more efficient 
form of apparatus was devised. I have also a coil 
which gives a steady light, but is less powerful than 
this machine 

The machine is in a dark room inclosed in a wooden 
case, supported two inches above the floor on glass 
blocks. The case is 8 feet long, '!%_ feet high, and 3 feet 
wide. 

Fig. 4 shows my method of making X-ray examina- 
tions, the curtain which ordinarily hides the static ma- 
chine from view being drawn aside to show one end of 
the machine. Over the patient are two cords, one of 
which controls a brass rod that short-circuits the ma- 
chine, throwing the Crookes tube out of the circuit, 
while the other controls the amount of light. The fluo- 
rescent screen on which the X-ray picture is formed is 
seen on the chest of the patient. 

Fig. 2 shows the machine with most of the front of 
the case removed. The house officer on the right of the 
picture suggests the proportions of the machine. For 
convenience, the terminal on the right is extended by a 
brass rod to a brass ball (hung on a wooden rod) near 
the middle of the machine ; this brings the terminals 
nearer together. The condensers are covered on the 
outside on the bottom only. 

The machine has four revolving clean plate glass cir- 
cles 6 feet in diameter and J^ inch thick and four fixed 
glass circles 6 feet 4 inches in diameter ; it is run by a 
one horse power motor through a countershaft, and it 
has a speed controller, which is essential, for by its 
means the number of revolutions per minute of the 
plates may be varied from 50 to 275. 

A small influence machine, with a single revolving 
plate, not shown in the figure, 2 feet in diameter, fast- 
ened to the inside of the case, is used to excite the 



larger machine. There are two electric heaters inside the 
case which may be used if necessary to warm the air 
when it contains a very large percentage of moisture. 
These are preferred to the use of. chloride of calcium. 
The revolving glass plates are attached to the shaft 
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Fig. 1.— DETAILS OF ADJUSTABLE MULTIFIE 
SFABK-OAF. 

by two cast-iron Hubs one foot in diameter, each of 
■which is made in three pieces. The center section of 
each hub is a disk which is loose on the shaft and serves 
as a separator between the two glass plates ; the inner 
disks, which are contiguous to each other, are fast upon 
the shaft, while the outer disks are tightened against 
the glass plates by means of large nuts threaded on 
the shaft. 
Perfect steadiness in the light from the tube is neces- 



sary, but when a long spark gap is used the light is un- 
steady, and this variability makes careful examina- 
tions with the fiuorescent screen impossible. The long 
spark gap is also noisy. To overcome the lack of stead- 
iness in the light, I devised what I have called an ad- 
justable multiple spark gap. It consists of hollow brass 
balls 14 inch in diameter fastened }^ of an inch apart 
along the edge of a J^ inch strip of vulcanite. Fig. 1, 
and this strip, with its balls, is free to move up and 
down through a vertical brass tube, which has a slot 
}^ of an inch wide running its whole length ; there are 
two such spark gaps, one on each terminal. When the 
electricity is turned on, a discharge is seen to go from 
one small ball to the next. These spark gaps are con- 
trolled by the cord seen hanging in the left of the pic- 
ture. Fig. 4, nearly over the patient's head. By means 
of this cord, the row of balls and the tubes may be 
lowered or raised, and thus many or few of the short 
spark gaps may be brought into the circuit, and, con- 
sequently, much or little light be produced. Thus 
while examining the patient the light may be readily 
adapted to the needs of the case. This power of regu- 
lating the light is of prime importance in examining 
the heart and lungs. T^e light may be varied by 
changing the speed of the machine, but more readily 
by changing the spark gap, as just described. 

The Crookes tube is placed in a closed box in order 
to prevent its light from brightening the room. 

The other cord over the patient is used to raise or 
lower the brass rod which connects the terminals with 
the machine, and by this device the Crookes tube is 
thrown in or out of the circuit and shuts off as soon as 
the examination is over. The tube should be about 
three feet away from the patient. A thin screen of 
aluminum, not shown in the cuts, which should be 
grounded, should always be placed between the tube 
and the patient. There need be no fear of any burn, 
or inconvenience even, from X-ray examinations if 
simple precautions are taken. In about 3,000 examina- 
tions made at the Boston City Hospital I have seen no 
harmful effects produced. 

No account of X-ray apparatus should be given with- 




Fig. 2.— MAMMOTH STATIC MACHINE FOB X-BAY WOBK. 

Diameter of revolving plates, 6 feet; of fixed platee, 6 feet 4 inchce. 
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out referring to the investigations of Dr. William H. 
Rollins on vacuum tubes. One of the chief obstacles 
to practical X-ray work has been the inability to con- 
trol the vacuum in the tube and to lower it when it 
became too high. This difficulty has been overcome 
by Dr. Rollins and others. 

Three years or more ago, when the X-rays first came 
into use, it was a question whether pulmonary tuber- 
culosis would give any indications of its presence in 
any stage. The examination of a few patients soon 
answered this question in the affirmative, and then the 
point arose as to how early signs would be obtained by 
the means of the Roentgen light. Experience has 
shown that slight abnormality even of the lungs is 
seen, and that by the aid of the X-rays, together 
with the usual methods of examination, the diagnosis 
of pulmonary tuberculosis may be made at an early 
stage. When we appreciate that in Massachusetts out 
of ten persons dying between the ages of twenty and 
thirty-six, six die of consumption, it is evident that this 
new method of examination will be of value. 

There are in the minds of many two misconceptions 
in regard to the way in which the X-ray assists the 
physician in pulmonary tuberculosis. The first is that 
the " germs of consumption " can be seen, and second 
that they can be killed by the X-rays. We do not see 
by means of the X-rays the tubercle bacilli ; they are 
microscopic objects which require a lens of very high 
magnifying power to make them visible, and even then 
this is only possible after they have been stained with 
an aniline color. Neither do the rays kill the "germs 
of consumption," nor, so far as our knowledge goes, 
have they any action upon them. The advances made 
by this method of examination are due to the fact that 
we can in one or both of the following ways, namely, by 
means of the darkened lung and the shortened excur- 
sion of the diaphragm, detect in many cases that the 
lungs are in an abnormal condition earlier thanbyother 
means. To appreciate this point it must be understood 
in the first place that the lungs in health, being filled 
with air, allow the X-rays to pass readily and therefore 
this portion of the chest is bright on the fluorescent 
screen ; but when diseased they become more solid and 
obstruct the rays, and a shadow of the diseased part is 
thrown upon the screen. Second, during deep inspi- 
ration the diaphragm in health moves up and down 
through a certain distance ; in disease the excursion 
may be lessened, and this diminished movement is seen 
upon the screen. 

It is of great importance in heart disease to know ac- 
curately the size of this organ, and the X-rays give us 
more exact information on this point than we have 
hitherto been able to obtain. The heart may be small- 
er, or-, as is more frequently the case, larger than it 
should be. The enlargement may be the result of in- 
efficient action of the valves or it may be due to quite 
other causes, but whatever its origin there is nothing 
more important for the physician to know in many 
patients than its size, and the X-ray examination, as 
just stated, enables us to ascertain this more accurately 
than ever before. When it becomes customary to 
examine the chest with the X-rays, deaths from heart 
failure without previous warning will be less common. 
If the arteries or kidneys are diseased, the size of the 
heart is affected, and an enlarged heart may therefore 
suggest these complications. We can not only deter- 
mine the size of the heart by the rays, but we can also 
follow its movements in 
health and disease by these 
means ; and this has not 
been possible before. 

In other disea.ses of the 
chest X-ray examinations 
are of value ; for instance, 
tumors and fluid may be 
recognized in the chest. 

The size and movements 
of the stomach may be fol- 
lowed under certain con- 
ditions, and these exami- 
nations may be of service 
in determining deformi- 
ties of the pelvis. Many, 
though not all, stones in 
the kidneys or bladder can 
be recognized. We may 
also distinguish by the rays 
between gout and rheu- 
matism, and they are also 
useful to surgeons in cases 
of fracture, in dislocations, 
and diseases of bones, and 
in locating bullets and 
some other foreign bodies. 

To make X-ray exami- 
nations, training is needed 
in two directions ; the 
problems connected with 
the apparatus must be 
understood in order to get 
the best results, and a 
large medical experience 
must be at command in 
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order to interpret what is seen on the fluorescent 
screen and correlate it with evidence obtained in other 
ways. 

One word of warning in regard to X-ray examina- 
tions ; it should be clearly understood that this new 
method is only one of many which may be used by 
medical men to determine from what disease a patient 
is suffering ; but in many cases (especially in diseases 
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ing : The railway has been pushed toward the lake, 
which Is the objective'point, for the past three years 
in spite of such serious obstacles as the abnormal 
rainfall of 1897, which retarded the preparation of the 
roadbed, and the breaking out of the plague in India. 
In the first 200 miles the conditions for railroad making 
were very unfavorable. 

There are very few spots where water may be ob- 
tained. Last August, when the line was about 200 
miles on its way, it had only just emerged from the 
difficult jungle country. On March 31 of this year 
the line reached 279 miles, touching the densely popu- 
lated country southeast of Kenia. It is believed that 
the railroad will now have an appreciable effect on the 
export trade. Since August 20 of last year trains have 
run regularly over most of the route completed at that 
time; the stations on the way number thirteen. Two 
trains start every day, one from the coast and the 
other from the inland terminus ; the trains stop for the 
night. Deducting all the time spent at way stations 
and in obtaining water, the actual traveling time for 
the 162 miles is ten and one-quarter hours. This is not 
very high speed, but is a great improvement over cara- 
van traveling. Only mixed trains carrying freight as 
well as passengers are now running. The fares for the 
162 miles are $20, $10, and $1.70. The latter is for 
third-class travel and is confined to native and Indian 
patronage. 

Of the financial prospect of the line it is not easy to 
speak at present, but, unless there are some untoward 
circumstances, the governtnent will reap much indirect 
profit from the road. It has been spending $200,000 a 
year merely for the transport of the material needed 
by its agents and stations in the lake region. It is 
estimated that the railroad will reduce this charge to 
$30,000 a year. The transportation of the steamboat 
which the government sent to Lake Victoria Nyanza 
cost $100,000, and it could have been sent by rail for 
one-fifth of this sum. 



Fig. 3.— END ELEVATION. 

of the chest) it is capable of giving valuable evidence, 
which by itself, or in connection with other signs and 
symptoms, serves to point out the disease. 



Tlie Uganda Railroad. 

The British government has just completed 300 miles 
of the Uganda Railroad. The total length of the route 
from Mombasa on the Indian Ocean to the northeast 
coast of Victoria Nyanza is 650 miles; nearly half of the 
entire road, which is to connect the sea with Uganda, 
is practically completed. Uganda is one of the most 
populous and promising parts of Africa, stretching far 
along the northern and northwestern sides of the 
second largest fresh water lake in the world. The New 
York Sun recently gave some interesting particulars 
regarding this road, from which we glean the foUow- 




Prof. Lanier on the Combustion of magnesium. 

Herr A. Lanier, in the Correspondenz, calls atten- 
tion to the advantage of reducing the smoke of the 
flash mixture to a minimum by using an oxidant which 
itself yields no smoke, nitrate of ammonia being men- 
tioned. Owing, however, to the extremely hygroscopic 
nature of this substance, some care is required. The 
salt must be fused to expel moisture ; as soon as suffi- 
ciently cooled it is finely powdered, and preserved in 
a well-closed bottle. Various sensitometric determina- 
tions were made, and it was found that a mixture of 
2 parts of magnesium and 1 of ammonium nitrate gave 
the same illumination as a mixture of 1 part of mag- 
nesium and J^ part of potassium permanganate. Equal 
parts of magnesium and ammonium nitrate showed 
2'4 times the actinic power of a mixture in which 3 
of magnesium and 1 of ammonium nitrate were used. 
From the point of view of reducing smoke, the use 
of ammonium nitrate is of very great value, as far 
less magnesium will serve than when the metal is 
burned without any addition. Five grains was found 
to be ample for a fully exposed carte portrait in an 
ordinary room, and after five exposures the smoke was 
scarcely noticeable. To ignite the mixture, Herr Lanier 
places it upon a tuft of pyroxyline or a pad of touch 
paper (soft paper soaked in a solution of niter and 
dried). A taper on the end of a light wand may then 

be used conveniently. He 
sums up the following as 
the essential matters in 
using the magnesium fiash 
with a minimum of smoke: 
(1) complete dryness of the 
materials ; (2) an extremely 
fine state of division ; (3) 
complete mixture — e a c h 
charge being mixed separ- 
ately with a feather on a 
sheet of paper ; (4; the use 
of a base of pyroxyline or 
touch paper. 



Tig. 4.— METHOD OF HASISQ X-SAY EZAMnrAIIOS. 



Vlctoriiiin. 

At the conversazione of 
the British Royal Society 
on May 3, information was 
given by Sir William 
Crookes of the discovery 
of what he believed to 
be a new element. In 
his work on the fraction- 
ation of yttria, he found 
in a photograph of a 
spectrum not visible to 
the eye a group of lines 
indicating a new element. 
In honor of the eightieth 
birthday of the Queen he 
has proposed to call it 
victorium. Its atomic 
weight is probably near 
117. 
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THE CVP CHALLENOEB "SHAHBOCE." 

English yachtsmen, as represented in Sir Thomas 
Lipton, evidently do not believe greatly in the old 
adage which tells us that one should not "swap 
horses in crossing a stream," for at the very climax of 
their plucky attempts to regain the "America" cup, and 
just when their yachts are proving to be very danger- 
ous competitors, we find them substituting a new de- 
si;j;ner in place of G. L. Watson, who turned out the 
" Valkyries," famous in the later history of the 
" America" cup races. 

Among the better known British designers of yachts 
there are two who stand out pre-eminently in the pro- 
duction of successful racing machines. Expert opinion 
is divided as to the respective abilities of G. L. Watson 
and William Fife, Jr., the designer of the " Shamrock," 
although the former is better known to the general 
public on both sides of the Atlantic, because of the 
large number of racing yachts of the larger size, 80 to 
90-footers, which he has produced. Fife has made his 
reputation chiefly in the smaller classes, some of his 
boats having proved to be all but unbeatable. His 
first attempt at a large craft was made in 1893, that 
banner year in international yacht racing, when he de- 
signed the "Callvma," an 80-foot cutter, for a syndicate 
of yachtsmen. She was not a success, and scored only 
one or two firsts in the whole of that season, being easily 
beaten by the American centerboard sloop " Navahoe." 
Fife's next attempt was the " Ailsa," a big 149-ton cut- 
ter, which made her debut in the Mediterranean in 
the spring of 1895, and created quite a sensation by 
beating the " Britannia," " Satanita," and other crack 
vessels by handsome margins. It had been agreed be- 
tween the New York Yacht Club and Lord Dunraven, 
for whom the challenger, " Valkyrie III.," was at the 
time being built, that he should have the option of 
substituting any faster yacht, which might prove its 
superiority to his new boat, and bring her over to race 
for the cup, and it was for awhile confidently expected 
that the "Ailsa" would prove to be the boat selected. 
Sim did not, however, fulfill her first promise, and was 
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"VALKYRIE ir," AND "SHAMROCK" COMPARED. 
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"Valkyrie III." 


" Shamrock." 




130 ft. 

88 ft. lOA in. 

26 It. 2 in. 

80 ft. 

158 tons. 

13,026 sq. ft. 

Steel and wood. 


133 ft. 2 in. 


Watfrline length .... 


89 ft. Bin. 




24 ft. 8 in. 


Draught 

DiBplacement 


20 ft. 
147 tone. 
14,125 sq. ft. 


Construction 


Nickel Bteel, and 
maDganese bronze. 



lightness of her hull, which weighs probably from 
seven to ten tons less than that of the " Valkyrie III." 
The weight saved in the hull can be put into the keel, 
where it adds immensely to the sail-carrying capacity. 
A redaction of nearly 2 feet in the beam, coupled with 
an addition of about a foot to the waterline length 
and 2 feet to the over-all length, meansthat "Sham- 
rock" will have a form far more easy to drive than 
" Valkyrie III." With fairer lines, less displacement, 
less wetted surface, a lighter hull, and a considerably 
lower center of gravity (see sheer-plan), due to the ab- 
sence of rise in the keel, and a larger sail-plan than 
" Valkyrie III.," the " Shamrock " should prove to be 
a very dangerous competitor — by far the most capable 
ever sent across the Atlantic. Whether she is as good 
a boat (having regard to the improved materials of 
construction) as Watson could have designed, remains 
to be proved ; but there is no reason to suppose that 
Fife has failed to make as great an advance over "Ailsa" 
as " Ailsa," was over his first big boat, " Calluna.'' 



THE BBIDOES OF NIA6ABA 00B6E. 

By no means the least interesting feature of Niagara 
Falls and that stretch of the river whose scenic fea- 
tures have assisted to make this locality world-famous, 
is the number of picturesque bridges which span the 
gorge, and form important links between the American 
and Canadian shores. In our issue of May 27, we gave 
a lengthy description of the natural features of Niagara 
Falls and River, accompanied by engravings showing 



carriages could not pass each other upon it, long de- 
lays were frequent at either end. In 1887 the bridge 
was enlarged to a width of 17 feet, new 2}^-inch steel 
cables and additional anchorages being added. The 
work was finished December 15, 1888, and on the night 
of January 9-10, 1889, the bridge, scarce a month old, 
was swept away by a fierce southwesterly hurricane. 
The rebuilding of the structure was at once commenced, 
and on May 7, four months after the disaster, it was 
again open to traffic. 

The development of the electric railways on each side 
of the gorge and the evident advantages of making a 
connection at each end, and so forming a continuous 
belt line, led to the erection of the present magnificeiit 
arch bridge opened in 1898, whose span of 840 feet far 
exceeds that of any other arch bridge in the world, the 
next longest being the center span of the highway 
bridge at Bonn, Germany, which measures 639}^ feet in 
length. The total length of the bridge is 1,240 feet and 
the rise 150 feet, the main span being supplemented by 
two shore spans, one 190 feet and the other 210 feet in 
length, which serve to carry the superstructure to a 
connection with the top of the cliffs. The masonry 
abutments of the main span are built at the edge of the 
river banks, the distance laterally between centers be- 
ing 68 feet 9 inches. The two trusses have an inward 
batter at the rate of l-j'^ in 12, and the posts of the 
supporting bents which carry the roadway lie in the 
same plane. The bents rest upon the alternate panel 
points of the trusses and they are strongly braced 
against longitudinal and lateral distortion. The road- 
way, 49 feet in width, provides two electric tracks, two 
driveways, and two footwalks for passengers. The 
shore spans are inverted bowstring trusses of graceful 
proportions. It is scarcely possible to speak in too 
high praise of the beauty and general engineering 
merit of this structure, and great credit is due to Mr. 
L. L. Buck and his assistants for having treated this 
formidable problem with such excellent wsthetic re- 
sults that it rather adds than detracts from the scenic 
effects at this part of the gorge. In our illustrations of 
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THE CTTF CHALLENGEB " SHAHBOCE." 

Shaded hull and lined section show " Shamrocli "; heavy ontllne ebowe *' Valliyrie III.' 



completely worsted by the three-year-old " Britannia," 
(luring the l895 season, with the result that she was 
regarded as being only something less of a failure than 
the "Calluna." At the close of the season, Fife took 
the yacht in hand again and made changes to such 
good effect that in subsequent seasons she easily dis- 
posed of the other big yachts of her date and scored a 
brilliant series of victories. Another famous Fife boat 
in the larger classes was the 65-footer "Isolde," which, 
under the captaincy of Hogarth, who has been se- 
lected as the captain of the " Shamrock," achieved one 
of the most brilliant reputations ever made by an Eng- 
lish yacht, winning in four successive seasons 180 firsts, 
95 seconds, and about $20,000 worth of prizes. 

We have deferred publishing any data regarding the 
"Shamrock" until we were in a position to secure it 
from a reliable source, and we are now enabled to 
present a sheer plan and midship section of the chal- 
lenger, with her leading dimensions. If the drawings 
are compared with those of the " Columbia," which 
appeared in the Scientific American of March 18, 
1899, it will be seen that there is a striking general re- 
semblance between the two yachts. The waterline 
length, 89 feet 6 inches, is the same, both boats being 
built up to the allowable limit of 90 feet, with half a 
foot allowance for change of trim and possible varia- 
tion of the actual from the calculated displacement. 
Both boats have the same draught of 20 feet. The 
" Shamrock " has a few inches more beam and is about 
a foot longer over all. In sail area the "Shamrock" 
will have a slight advantage, although this is neces- 
sarily a variable quantity in both boats, and may be 
enlarged or reduced (probably the former) when they 
are in the course of " tuning up." A considerable ad- 
dition was made to " Defender's " sail area after her 
first few trials under canvas. 

A comparison of "Shamrock" with "Valkyrie III." 
shows that she should be a faster boat. Not only is 
her model finer and easier to drive through the water, 
but she is considerably lighter as the result of the mate- 
rials used in her construction. Although her displace- 
ment is several tons less than that of "Valkyrie III.," 
her sail-spread is greater. This results chiefly from the 



the peculiar topographical character of the country. 
A brief glance at these engravings is sufficient to reveal 
the causes which have led to the bridges being thrown 
across the river below and not above the falls. Above 
the falls the river though shallow is extremely broad, 
widening in places to from 2 to 3 miles, and a crossing 
would be necessarily very costly. Below the falls, 
however, although the river is either too deep or 
too swift to admit of piers or even temporary false 
work, it is comparatively narrow, the distance from 
bank to bank at the summit varying from 1,200 feet 
just below the falls to 700 or 800 feet at the railroad 
bridges a mile further down the river. By reference to 
the engraving in the article referred to showing a bird's 
eye view of Niagara, it will be seen that there are at 
present four bridges across the gorge. The first is the 
great steel arch structure, known locally as the Upper 
Bridge, and again as the Niagara Falls and Clifton 
Bridge, which spans the river with a single arch, 840 
feet between abutments, at a point about a quarter of 
a mile below the American Falls. A mile below is the 
cantilever bridge which carries the tracks of the Mich- 
igan Central Railroad, while closely adjoining it is the 
handsome steel arch bridge recently opened which was 
built to replace the old railroad suspension bridge 
which stood on the same side. A few miles further 
down the gorge, at Lewiston and Queenston, a suspen- 
sion bridge is nearing completion which will take the 
place of the wrecked structure, the cables of which 
have for many years been a familiar feature at this 
point on the river. 

Although it is true that there are but four bridges at 
present in existence, no less than nine separate bridges 
have been built at Niagara at different times during 
the past fifty years, the earlier structures having been 
either destroyed by windstorms or rendered obsolete 
by the advance of engineering and the growing de- 
mands of traffic. The first bridge to be erected at the 
site of the new Niagara Falls and Clifton structure 
was a suspension bridge of wood and Iron, opened 
January 2, 1869, whose span was over 1,200 feet. The 
cables were of iron wire, the towers and the roadway 
of wood. It was only 10 feet in width, and, as two 



the bridge the point of view is on the Canadian shore 
looking northeast toward the Hydraulic Power Com- 
pany's plant, just beyond which is seen the cascades 
foruied by the tailraces of various smaller factories. 
The outlet of the 7,000-foot tunnel which discharges the 
water from the Niagara Power Company's plant is seen 
just below the downstream abutment of the arch 
bridge. 

It is not necessary to give any lengthy description of 
the cantilever railroad bridge, a mile below the arch — 
so well is it known to the public. It was built in 1883 
from the designs of Mr. C. C. Schneider and opened in 
December of that year. The crossing is about 100 
yards above the site of the new steel arch, and the 
gorge at this point is 850 feet in width at the crest and 
425 feet at the river edge, the depth to the surface of 
the water being 210 feet. As it was impossible to use 
false work, Mr. Schneider designed a cantilever bridge, 
with towers located at the f jot of the sloping cliffs, and 
built out the main span by overhang — a method he had 
already carried through successfully at the Fraser 
River on the line of the Canadian Pacific Railway. 
The structure, which carries a double track, consists of 
two cantilevers resting on the towers and a central 
suspended truss. The shore arms of the cantilevers are 
195 feet 2 inches and the river arms 175 feet in length, 
while the supported span is 119 feet 10 inches long, the 
total clear span between the towers being 470 feet, and 
the total length of the bridge between the anchorages 
on the edge of each cliff is a few inches over 910 feet. 
Although later developments in cantilever construc- 
tion have rendered the Niagara bridge insignificant in 
comparison, the spans of the Forth bridge, for in- 
stance, being 1,710 feet, the Niagara cantilever will 
always be notable as being one of the earliest success- 
ful applications of the cantilever system of construc- 
tion. The structure carries a double track, and it was 
designed for a rolling load consisting of two 66-ton 
locomotives followed by a trainload of 2,000 pounds to 
the lineal foot. 

This was ample in 1883, but now, after a lapse of six- 
teen years, we have locomotives on some American roads 
weighing, with tender, up to 167 tons, and trains that 
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will average 4,000 pounds rolling load to the foot. To 
meet the ohanged conditions the Michigan Central 
Railroad is now strengthening the whole structure in 
an ingenious and novel manner. A new truss equal in 
strength to the other two is to be built through the 
center of the structure from shore to shore, new bents 
and masonry foundations being erected in the center of 
the towers. The reconstructed bridge is to have an in- 
creased carrying power of 50 per cent. 

The adjoining bridge site, 300 feet down stream, Ig of 
special interest, exceeding indeed any other across the 
gorge.- Here, in 1848, was erected the first bridge to 
span the then formidable chasm. It was a crude affair, 
though creditable to its designer, Mr. Charles Ellet, if 
we consider the early date and the lack of appliances. 
The floor was only 7%^ feet in widtli and it was not pro- 
vided with any stiffening 
truss. In 1853 it gave place 
to the famous railway sus- 
pension bridge designed by 
Mr. John A. Roebling, in 
which the theories of the 
strength of materials and the 
strains in framed and sus- 
pended structures received a 
more thorough application 
than had ever before been 
attempted in this country. It 
required all the courage of Mr. 
Roebling's convictions to erect 
a suspension bridge for carry- 
ing railroad trains at a time 
when opinion inclined to the 
more rigid systems for this 
class of bridge ; but the 
structure, although it has now 
been replaced by a steel arch, 
proved to be fully adequate 
to its duties for several de- 
cades of very severe work. 



earlier structure — the old Lewiston suspension bridge, 
which was built in 1851-52 and destroyed by a wind- 
storm on the morning of February 1, 1864. The new 
bridge will connect the southern termini of the Gorge 
Railroad (electric) which follows the cliff and shore line 
of the river from Niagara to Lewiston, on the Ameri- 
can side, and the Niagara Falls Park and River Elec- 
tric Railway, which runs near the edge of the cliff 
from above the Falls to (Jueenston on the Canadian 
side. The new bridge with the upper arch bridge will 
thus enable the tourist to make a complete circuit of 
the most interesting portion of the gorge without a 
change of car. The general appearance of the bridge 
can be judged from the accompanying drawing, and 
the principal dimensions are as follows : Distance fi-oin 
tower to tower, 1,040 feet; span of stiffening truss, 800 
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anchor plates, the hole being filled up with concrete. 
A view of the top of an anchorage is shown in the ac- 
companying cut. At each of the points where the 
suspended structure connects with the short flanking 
spans a rocker bent is introduced which rests on a shoe 
below and extends up to the cables above. Tlie bent 
is hinged at the shoe, at the end of the truss, and at 
the cable. This construction, and indeed the whole 
bridge, is novel and not by any means lacking in pic- 
turesque effect. 




severe 

The span measured 821 feet 4 inches between towers. It 
was carried on four cables of iron wire, 10 inches in 
diameter, and the floor system was double-decked, the 
upper deck carrying a single railroad track and the 
lower being used for common travel. It was stiffened 
by two timber trusses, 18 feet in depth, the trusses 
being built on the Pratt system. 

It should be mentioned that the wires of the early 
Ellet bridge were incorporated in theRoeblingstructure, 
and when the latter was taken down after forty-two 
years of service, the original strands curled up, taking 
the set they had carried when in the reel. In 1877 it was 
found that corrosion of the wires had taken place, and 
the defective material was taken out and other wires 
inserted and spliced, and at the same time the wooden 
truss was replaced by one of iron. In 1886 the stone 
towers showed such signs of deterioration that it was 
decided to replace them later with new towers of 
steel. This difficult task was accomplished by Mr. 
L. L. Buck, who also was responsible for the repairs 
of 1877, without any interference with the traffic. The 
Niagara Railway Arch, as it is called, is a two-hinged, 
spandrel- braced arch of 550 feet span and 114 feet rise. 
The masonry abutments are built about half way down 
the slope of the gorge, upon a solid stratum of gray 
limestone, and the main arch is flanked by two con- 
necting shore spans, 115 feet in length, which carry the 
floor system from the arch to the edge of the adjoin- 
ing cliffs. The structure is double-decked, the upper 
deck carrying two tracks and the lower providing a, 
roadway with broad sidewalks carried on the outside 



Lewiston Bridge — Tower, Eyebars, and Top oi Roclier Bent. 




Workliigiuen's Hoiimcm In Germany. 

Vice- Consul J. F. Monaghan writes f lom Chemnitz, 
saying that there is a movement on foot to furnish 
workingmen with better tenements. Now, they are 
crowded into buildings which often look like barracks. 
The proposed houses will be 
built upon lots about 16;^ feet 
wide bj- 102 feet deep, there- 
by allowing for a front yard 
for flowers and a back yard 
for a vegetable garden and 
shed, the latter for the keep- 
ing of poultry or some domes- 
tic animal. The houses will 
contain five rooms. A parlor 
and kitchen will be on the 
first floor, the parlor contain- 
ing a porcelain stove and 
heating pipes, and the kitchen 
a wash boiler and stove. The 
three bedrooms on the second 
floor will easily hold five or 
six persons, and can be made 
to accommodate ten. In the 
largest an iron stove will be 
placed. A pump will provide 
water where the city water- 
works do not extend to the 
house. In connection with 
the shed is a water-closet. The cost of such a house 
and lot. when a number are built at a time, will be be- 
tween $850 and $940. It will rent for about $53 a year 
— that is, for the same price the workingman has to 
pay for two rooms in the barrack-like tenements of 
the large cities. 

The Death of Isaac G. Johnson. 

Isaac G. Johnson died at his Spuyten Duyvil home 
on June 3, in the sixty-eighth year of his age. He was 
born in Troy and graduated in 1848 at Rensselaer Poly- 
technic Institute. He soon entered upon the manu- 
facture of malleable iron in Spuyten Duyvil, and in 
later years turned his attention to steel manufacture. 
He was well known as an inventor, and he secured a 
patent on a cap for armor-piercing shell. This was 
purchased by the Navy Department, and proved of 
the greatest value at the time of the destruction of 
Admiral Cervera's fleet. 



Lewiston Bridge — One of the Anchorages. 



The Current Supplement. 

The current Supplement, No. 1224, has many 
articles of great interest. " The School of Anthropo- 
metry at the Prefecture of Police" is an article fully 
illustrated. " Into the Heart of China" is the narra- 
tive of a journey through the center of China taken by 
Mr. W. Kirkpatrick Brice and is most interesting. " The 
Elephant and Its Ancestors" is an important article 
by W. Von Reichenau, and is freely illustrated. " The 
'Wourali' Poison and Its Uses" is an original and valu- 
able article, by Dr. Eugene Murray-Aaron. " Notes on 




Lewiston Suspension Bridge, Niagara River — Span Between Towers, 1,040 Feet; Length of Stififening Truss, 800 Feet. 
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of the trusses. The bridge is proportioned for a live 
load on each of the tracks of two 128-ton engines, 
followed by a train load of 3,500 pounds to the foot, 
besides the live load due to travel on the road and foot 
ways on the lower deck. The bridge was erected by 
building the shore trusses upon false work, tying them 
back to anchorages on the shore and then building out 
the main arch by overhang, as shown in our first page 
engraving. The material was brought out upon the sus- 
pension bridge and handled by travelers which ran 
upon the top chords of the arch trusses. The new 
bridge was built and the old bridge removed without 
any interruption of the traffic — a result which is greatly 
to the credit of Mr. Buck and his assistant, Mr. Rich- 
ard S. Buck, the resident engineer in charge of con- 
struction at the site. 

The Lewiston suspension bridge, which is now near- 
ing completion, will also stand upon the site of an 



feet; width, 38 feet; width of roadway, 25 feet. The 
bridge carries a single electric track with a roadway on 
each side of it; but no special provision is made for 
the limited foot passenger traffic. The connecting span 
on the New York side will be 34^ feet long and that on 
the Canadian side 19J^ feet. Much of the masonry of 
the towers came out of the towers of the old bridge. 
There are four cables, each consisting of fourteen 2!^- 
inch steel wire ropes, the ropes being those which 
formerly carried the upper suspension bridge, already 
described. They were long enough to allow of their 
being cut in half and used in the new bridge, and to 
piece out the necessary span between towers, 75 feet at 
the end! of each cable will be made up of eye-bars. 
The cables are continued in the eye bar form from the 
towers down to the .anchorages, 150 feet back from the 
edge of the cliffs. Here the eye-bars are carried into a 
shaft, at the bottom of which they are connected to 



the Abyssinlans " is fully illustrated. " The Commer- 
cial Development of Germany" is continued, and an 
article on " Graphite, Its Formation and Manufac- 
ture," by Prof. Acheson, completes this very interesting 
number. 
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RECENTLY PATENTED INVENTIONS. 
Bicyele-Applianees. 

PEDAL.— Charles D. Walker, Honolulu, Hawaii. 
Thepedal comprises a disk held upon the crank and car- 
rying on its periphery a pedal-ring having rotation upon 
balls running in raceways on the periphery of the disk. 
The pedal-ring carries a foot-support. As the pedal 
moves down, the rider's foot inclines the foot-support so 
that ItK rear end is lower than the front end, the greater 
portion of the support being in the rear of the pin. By 
reason of this arrangement, it is claimed that the rider 
secures a foothold which will reduce the strain on the 
pedal ball-bearings, and which will facilitate ankle- 
motion. 

DRIVING-GEAR.— Edwin C. Pohle', Denver, Colo. 
On the bicycles in general use, the pedal is made to de- 
scribe a complete circle, thus cauping the foot to pass 
through a similar path, while the effectual advance of the 
foot is equal only to the diameter of the circle. In the 
present invention, the pedals advance throuiih sixty de- 
grees and then return, thereby avoiding much of the 
usual unnecessary motion. The inventor gives a re- 
ciprocating motion to the pedals by the introduction 
of a connection between the crank-shafts, and by a 
piston-rod connection with the drivitig-wheel, so that 
the power applied to one pedal advancing, causes the 
other to return ; or the momentum of the bicycle carries 
the pedais through this advancing and returning mo- 
tion. The rider can, therefore, use his power either in 
driving or retarding the bicycle. 

ADJUSTABLE HANDLE-BAR. - Jesse Alexan- 
der, Brooklyn, New York city. The hollow cross- 
head of the bar is slotted in alinement with the nteering- 
post. A spring-pressed slide-bar is adapted to engage a 
perforation in the handle-bar within the hollow cross- 
head. A bolt passes across the post through perforations 
therein, to clamp it and the hollow cross head. By de- 
pressing the slide bar, the handles can be raised or low- 
ered to any position. The slide bar, upon being released, 
springs into engagement with the slotted cross-head and 
holds the bar in position. 



Electrical Apparatus. 

ELECTRIC LIGHTING APPARATUS.- Andrew 
Plecher, Savannah, Ga. This apparatus is designed 
to be employed for especial X-ray illumination, or for 
general electric lighting. The lamp used comprises a 
vacuum-bulb in which is located one pole of an electro- 
magnet having a fluorescent surface. The helix of the 
magnet is arranged in a primary circuit wire around 
which an insulated secondary wire is wound throughout 
its length between lamps. The helix extends the full 
length of the primary wire between lamps, and is pro- 
vided in the bulb with cathode- terminals. The cathode 
rays, as they radiate from the terminals, are laterally 
deflected by the influence of the magnet, and in bom- 
barding the especially prepared surface, cause that 
fluorescent surface to shine intensely. 



inecliaiilcal DeviceH. 

GRAVITY-MACHINE. — William H. IIawke§, 
Ann Arbor, Mich. This machine is designed to measure 
the distances a body falls during successive equal inter- 
vals of time, in order to show experimentally the accel- 
eration due to gravity, at the same time to record the 
measure! distances. Upon the frame of the machine a 
pulley is journaled. about which passes a hand carrying a 
weight. Over the band a pencil is mounted, which is 
actuated by the armature-lever of an electromagnet to 
leave a mark upon the moving band. In the circuit of 
the magnet a mercury-cup is placed, into which dips the 
lower end of a pendulum. The pendulum in swinging 
dips into the mercury at the end of each down stroke, 
completes the .."cuit, and causes the pencil to leave a 
mark upon the band. These marks represent the dis- 
tances fallen by the body carried by the band during the 
treats of the pendulum. 



iniscellaneous Inventions. 

BARREL-COVITR-TIE HOLDER. — Colonel F. 
Dean, C'armel, K. Y. The holder provided by this in- 
ventor is designed to hold a cloth cover on the barrel. 
The holder consists of a single length of wire bent to 
form two concentric rings and having the ends turned 
around the rings at top and bottom and then turned out- 
wardly to form prongs to tx; driven into the barrel. The 
device is to he permanently attached to a barrel, and is 
designed to be used many times for shipment and re- 
shipment. 

FUMIGATING SHOE-TREE. — John S. Bus'KT, 
Brooklyn, New York city. The tree is hollowed to form 
a cavity in which an antiseptic or fumigating apparatus 
is placed, provided with means for impregnating it with 
an antiseptic liquid. The tree has openings from the 
interior cavity to the outside, through which the liquid 
may act upon the shoe. 

GARMENT-HANGER. -Adam K. Bowman, Greens- 
burg, Pa. This hanger for skirts and the like consists of 
skeleton wings extended in opposite directions. Each 
wing has an upward and outward inclin^ition and is pro- 
vided with an inclined end supporting-section. A coil 
connects the lower members of the wings, and a shank 
extends upwardly from the junction of the two wnige. 
If the waistband should become unbuttoned, the skirt 
could not drop from the device, since the weight of the 
skirt would carry the wings down until they had spread 
apart sufticiently to hold the skirt. 

HINGED BUCKLE. — Jesse R. Young, 710 Bank 
Street, Kansas City, Mo. Considerable difficulty is ex- 
Dt'rienced in sewing a buckle to a strap or rein because 
the rigid metal keeper is in the way of the needle and 
prce{?t'!r-fo.)t of the sewing-:nachine, so that several 
stitches have to be sewn by hand. To overcome this 
difficulty, the inventor hinges his keeper to the buckle, 
folding it over so that the sewing can proceed without 
interference. After the stitching is completed, the 
keeper is folded back over the strap, and riveted in 
place. 

VEST.— Joseph (i. Ewing, McDonald, Pa. In order 
to economize niiiti'rial and labor, and thus reduce the 
cost of manufacturing coar«an<l vests, means have been 
devised for providing false lapels which resemble those 
of the UHual construction. The means consist in turning 
the cloth over at the front edge of the vest and holding 



it in place by a piece of inelastic tape Btitched to the 
cloth. This hue of stitching and the lapped edge of the 
cloth form a pocket which is stuffed to form a swell 
resembling the lapel ordinarily seen on a coat or vest. 

FILTERING APPARATUS. -Charles V. F. Lud- 
wiQ, St. Louis, Mo. The purpose of the present in- 
vention is to provide a filtering apparatus designed to 
purify the water of rivers and streams, the apparatus 
being arranged to filter the water directly and to return 
the sediment to the source of supply. The filter has a 
filtering-wall of porous stone constructed with arches. 
Revoluble brushes are in contact with the arch-surfaces 
and have propellers which are actuated by the current. 
The propellers turn the brushes so that any sediment 
passing under the arches is scraped off. The sediment 
thus removed readily floats off or settles. 

ACETYLENE-GAS GENERATOR. — Oliver H. 
Hampton, Williamsburg, Ind. The bell of the gasometer 
has a sliding connection with a weight normally resting 
on a support in the tank and is connected with the 
generator by a vertical gas-pipe. A bell in the generator- 
tank is provided with a depending tube sliding on Che 
gas-pipe, and is apertured at it« upper end to permit the 
escape of the gas. The acetylene generated flows into 
the gasometer-bell, and when the pressure of the ga? has 
risen within this bell to the desired degree, the* gaso- 
meter- bell overbalances the generator-bell, and the 
latter is forced upwardly by the pressure of the gas. 

ATTACHMENT FOR TYPE-FORMING MA- 
CHINES.— Charles A. HoLLENBECK and Richard F. 
Wilson, Albany, N.Y. The generally-employed method 
of forming Imotype or line slugs, consists in casting a 
line of one table on one slug and a line of the other on 
the other slug; and, after cutting off the blank parts 
of the slugs, the portions containing the tables are 
placed end to end. In order to overcome the difficul- 
ties of this tedious process, the present invention pro- 
vides an assembling-slide carrying an adjustable up- 
right and a fixed upright. By means of the improve- 
ment the inventors are enabled to cast on one sing a 
portion of each table, and at the same time maintain an 
alinement of the tables. 

PUZZLE.— Herman Schlirp. Ashland, Wis. This 
puzzle or game consists of a board in which are sunk 
stalls in the shape of the numerals "■1900." These 
stalls communicate with a circular pathway around a 
disk, which circular pathway communicates with other 
pathways. In the pathways large and small balls are 
adapted to travel, the board being so tilted that one 
large and one small ball shall roll into each of the stalls 
constituting the numeral " 190O." Owing to the peculiar 
form of the stalls, the inventor has termed his game 
"The Nineteenth Century Puzzle." 

SEAT FOR MARKET- WAGONS. — George A. 
KiNSEY, Springland, Queens, New York city. A sim- 
ple, revolving, canopy-top seat has been devised by this 
inventor, which is especially adapted for use upon 
market-wagons and which is capable of facing the front 
or rear, so that when the wagon is at the stand the 
farmer may face his load and at the same time occupy 
the seat of the wagon and enjoy the protection of its 
attached canopy. The seat is pivoted at the transverse 
center of the body so that it can be readily swung. 

PRODUCT FROM BLAST-FURNACE SLAG. — 
Alexander D. Elbers, Hoboken, N. J. Pulverized 
blast-furnace slag cannot be desulfurized in a practical 
manner by roasting it without suitable admixture, or in 
its crude state, because it is apt to rescorify before the 
sulfur is fully removed. The roastings are liable to be- 
come too dense for the proper admission of air before 
even the first half of the sulfur has been expelled, and 
will hence certainly rescorify during the progress of the 
heating. In order to obviate these and other difliculties, 
the inventor combines his pulverized desulfurized slag 
with three-fourths of one per cent and upward of so- 
dium or potassium oxid in the fritted state. The pro- 
ducts of this treatment are useful as a flux for the 
manufacture of glass and potter} , and as an admixture 
to hydraulic cements. 

MEANS FOR DETACHING HARNESS FROM 
SHAFTS.— Frederick Dickerbooh, Mankato, Minn 
The attachment comprises a casing having an under- 
cut groove in which a slide having a notch moves. A 
lock-bar is fitted in the casing and has a shoulder adapted 
to engage in the notcb of the slide, the lock-bar moving 
bodily toward and from the slide. A bow-spring heart- 
with its ends on the lock-bar and with its intermediate 
portion on the casing to push the lock-bar toward the 
slide. An eccentric -pin is monnted in the casing and 
engages the lock-bar at the side opposite to the spring 
by which to move the lock-bar against the spring and 
away from the slide. The attachment is to be applied to 
the thills and to be connectsd with the harness. 

ATOMIZER. —William E. Whittier, Brooklyn, 
New York city. An improved atomizer has been pro- 
vided by this inventor, which is arranged to atomize a 
liquid and vaporize another in a very simple manner. 
The device comprises an inner and an outer receptacle. 
Air-inlet pipes lead to the inner and outer receptacles 
and are adapted for connection with an air-supply. 
Separate outlets extend from the inner and outer recepta- 
cles, each of the outlets terminating in a separate dis- 
charge-nozzle exteriorly of the receptacles, whereby the 
medicaments contained in the receptacles may be suc- 
cessively applied. 

ADVERTISING MEDIUM. -John A. Aniello, New 
Orleans, La. The medium consists of a wheeled vehicle 
in the body of which a shaft is arranged to be driven 
by the movement of the vehicle. Another shaft is pro- 
vided which, when turned, operates a musical instrument. 
The various shafts have pulleys and belts to trans- 
mit power from one to the other. When the vehicle 
moves, motion is given to endless advertising bands car- 
ried by the vehicle ; music is produced to attract atten- 
tion ; and in addition a figure is made to appear periodi- 
cally to attract still further attention. 

CHEMICAL FIRE-EXTINGUISHER.— Abram H. 
Van Riper and Patrick F. Guthrie, Nutley, N. J. 
The apparatus comprises a main cylinder connected with 
a gas-pressnre cylinder, an auxiliary cylinder connected 
by a pipe with the main cylinder, a plunger operating in 
the auxiliary cylinder, and a hopper containing a chemi- 
cal cartridge and having a connection with the auxiliary 
cylinder. The main cylinder, filled with a chemical solu- 
tion, is charged with gas from the gas-cylinder, the pres- 



sure causing the solution to be discharged through a hose. 
Water is poured into the hopper, and this water, passing 
through the chemical cartridge will form a solution 
which can be forced into the main cylinder by means of 
the plunger. 

REVOLVING BLACKBOARD.— Martin W. Tubes, 
Portville, N. Y. The revolving blackboard is arranged 
to carry a number of fiexihle blackboards normally 
wound on rollers, but adapted to he singly unwound and 
extended over and fastened to a fixed support, and used 
like an ordinary blackboard. The whole arrangement 
requires wall space for but a single blackboard, with the 
advantage of having the use of several, and of concealing 
or exposing work at the pleasure of the teacher. 

INCANDESCENT-ELECTRIC-LAMP FIXTURE.— 
Benjamin F. Rout, Stanford, Ky. The lamp-fixture 
comprises a support on which a casing-section is rigidly 
mounted. Another casing-section is mounted to rotate 
relatively to the fixed section. A drum is secured to the 
rotatable section and is designed to receive and wind the 
electric conductors. A spring moves the drum and rota- 
table section ; and a socket on the rolatable section re- 
ceives the incandescent bulb. The lamp may be used 
both as a hanging lamp or as a standing lamp. In the 
former case the lamp, when drawn down, causes the 
rotating drum to unwind the conductors and to wind 
up the spring. The lamp upon being released from its 
position, is drawn up by the spring. 

GATE-LATCH.— Oliver E. Potter, Cameron. Miss. 
This invention provides a gate composed of two parts 
pivoted to swing toward and from each other. Upon one- 
half of the gate a double latch is mounted, composed of 
toothed plates pivoted one upon each side of the gate, 
the outer or free ends thereof fiaring outwardly to form 
a guide in order properly to register the two halves of 
the gate. Locking projections upon each side of the 
other half of the gate are engageable by the toothed 
plates. 

BRACKET-SUPPORT FOR WINDOW-SHADES.— 
David D. O'Connell, Wallace, Idaho. The bracket- 
support comprises bars held to slide upon each other, each 
bar being provided with a series of keyhole-slots. But- 
tons on the inner end portions of the bars are adapted to 
enter and to slide in the keyhole-slots. Each bar also 
has vertical openings near its outer ends. Angular hang- 
ers are provided, one member of the hangers being 
adapted to enter the openings. Clamping devices are 
located on the outer ends of the bars. The bracket- 
support is readily adjustable to any width of window and 
can be secured so as not to injure the window-casing. 

HINGE. — II VMAN G. IIiLZHEiM, Jacksou, Miss. 
This hinge consists of four leaves or sections, and three 
pivotiil joints or points of articulation, the outer leaves 
being somewhat narrower than the inner leaves, and 
having screw-holes and free outer edges for connection 
with the door and the jamb respectively. The hinge, 
when the door is closed, is entirely concealed. Hence 
for safes, whose hinges ahould be carefully protected, 
for piano-tops, or for other smooth surfaces, the hinge is 
of especial service. 

HORSE- POWER AND PUMPING-JACK.-Benja- 
MiN F. Darlington and Edwin P. Clary, San Anto- 
nio, Tex. The present invention provides, in conection 
with a rotating head or turn-table, a sweep or shaft which 
rotates with the turn-table or head, being journaled 
therein, and which has a crank connected with the 
pumping-de vices and a wheel rolling on the ground, or 
other suitable bearing, and operating to turn the shaft or 
sweep as the turn-table or head is rotated. 

OIL-WELL PACKER.— Joseph Darling, Chicora, 
Penn. The improvement devised by ttie inventor pro- 
vides, in connection with the usual packer and the slips 
co-oporating therewith, detent devices for restraining 
the slips, which may be set and reset. In connection 
with the slips a spring is furnished, secured at one end 
to the slips. A holder at the other end of the spring 
binds within the well-hole. The detent devices may be 
automatically readjusted to secure the resetting of the 
packer at either a higher or a lower level. 

AUTOMATIC LUBRICATOR FOR LOOSE PUL- 
LEYS. ~ Karl Widmann, Pattendorf, Austria-Hun- 
gary. The lubricator is designed to be use(\ on loose 
pulleys, and is especially adapted to those pulleys which 
are driven at very high speeds. On the shaft a sleeve is 
mounted, which carries a dripping cup. The pulley has 
a hub formed in two hollow sections. Each section has 
a ling loosely mounted on the sleeve, which ring forms an 
oil chamber through which the dripping-cup moves. The 
oil is thus constantly brought into contact with the re- 
volving parte. 

OIL-GAS LAMP.— James A. Yarton, Omaha, Neb. 
This invention comprises an improved form of generator 
and shield therefor, together with a method of support- 
ing the lamp so that it may be swung to one side, and 
thus drawn from under the generator. The invention 
also comprises an improved construction of controlling- 
valve and settling-chambers, whereby any sediment in 
the oil is prevented from entering the generator-tut)e. A 
further novel feature is found in the direct contact of the 
filling wires in the generating-tube with the tip, whereby 
the lip is more thoroughly heated and condensation of 
the vapors and consequent clogging of the tip prevented. 
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The charge for insertion under this head is One Dollar a 
line for each insertion; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing week's is»ue. 



Deslsns. 

SIIOULDERGAKMENT.-Frank F. Amsden, Ma- 
lone. N. Y. One of the feature of this design consists in 
forming the shoulder-garment with straight lower edges at 
back and front, and with curved lines at the sides. 

PENCIL-HOLDER.-Malcolm Williams, Pasadena, 
Cal. The pencil-holder is a tube having a studded ex- 
terior surface, the studs serving to prevent the pencil's 
falling from the pocket. 

CHURN-FRAME.— Mattie O. Morrow, Sulphur 
Springs, Tex. The churn-frame supports the heater and 
aerating devices entirely from the upper end, so that the 
latter are maintained in a suspended position in order that 
any kind of chum-receptacle may be placed on the frame 
and used in churning the butter. This saves the farmer 
the expense of buying an entire churn. The frame is 
built of woml and may be constructed by any carpenter, 
or farmer familiar with the use of woodworking tools. 

Note.— Copies of any of these patents will be.furn- 
islHMl l)y Munn A Co. for ten cents each. Please state 
the nanic of the patentee, title of the invention, and date 
of this paper. 



Marine Iron Works. CbicaKO. CatalOKue free. 

For mining engines. J. S. Mundy, Newark, N. J 

" U. S." Metal Polish. Indiaiiapolis. Samples free. 

Gasoline Brazing Forge, Turner Brass Works. Chicago. 

Yankee Notions. Watwbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mcby. Ober Lathe Co.,CbaKrtn l<'a]l8,0. 

" Criterion " Acetylene Generators, Magic Lanterns & 
accessories. J. B. Colt & Co., Dept. N,3-7 W. 29th St., N.Y. 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 141 Varick St., N. Y. 

The celebrated " Hornsby-Akroyd " Patent Safety OU 
Kngine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foctof East ISBtb Street, New York. 

The best book for electrtcians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co.. publishers, 361 Broadway, N. Y. 

13^ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters 

or no attention will be paid thereto. This is for oui 

information and not for publication. 
References to former articles or answers should 

give date of paper and pa^e or number of question. 
Inquiries not answered in reasonable time should 

oe repeated : correspondents will bear in mind thai 

some atiswers require not a little research, and. 

though we endeavor lo reply to all either by lettei 

or in this department, each must take his turn, 
Buyers wishing to purchase any article not advertised 

in our columns will be furnished with addressee of 

houses manufacturing or carrying the same. 
Special Wrillen Inrormatlon on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scientific American Supplements referred 

to may be had at the office. Price 10 cents each. 
Boolcs referred to promptly supplied on receipt of 

price. 
ITIinerillssent £or examination should be distinctly 

marked or labeled. 

(7674) G. S. W. writes : 1 have looked 
in many books of reference here and have been unable to 
find a receipt for kalsomining. Will you kindly answer 
in your inquiry column. A. Prepared kalsomine can be 
readily purchased at any large paint store, but some of 
our readers may wish to prepare their own kalsomine. 
The following rules are given for the purpose of enabling 
them to do so: Soak 1 pound of white glue over night, 
then dissolve it in boiling water and add ^ pounds of 
Paris white, diluting with water until the mixture is of 
the consistency of rich milk. To this any tint can be 
given that is desired. Lilac— Add to the kalsomine 2 
parts of Prussian blue and 1 part of vermilion, stirring 
the mixture thoroughly and taking care to avoid too high 
a color. Brown.— Burnt umber. Gray.— Raw umber, 
with a trifling amount of lampblack. Kose.— Three 
parts of vermilion and 1 part of red lead, added in very 
small quantities until a delicate shade is produced. 
Lavender.— Make a light blue and tint it slightly with 
vermilion. Straw.— Chrome yellow with a touch of 
Spanish brown. BuflE.— Two parts of spruce, or Indian 
yellow, and one part of burnt sienna. Blue.— A small 
quantity of Prussian blue will give a soft azure tint. 
Dark blue is never desirable. Delicate tints in the fore- 
going varieties of colors are always agreeable and taste. 
f ul, and so great care must be taken that they are not too 
vivid. The tints will always appear brighter than in the 
kalsomine pot, and this fact must be kept in mind when 
adding the coloring powders. 

(7675) A. R. W. writes: Please send 
prices of the first books necessary to be studied in taking 
an electric engineer's course. A. We should advise you 
to begin with Thompson's '* Elementary Lessons in Elec- 
tricity," price $1.40; Crocker's •■* Electric Lighting," 
price $3 ; Hawkins & Wallis' '* Dynamo," price $3 ; all 
by mail. 

(7676) Subscriber asks : If a stream of 
water is played on a trolley wiro from a 1^-inch nozzle 
what effect will it have on the man holding the pipe, if 
any, standing on dry or wet ground? A. We should not 
expect any effect either agreeable or disagreeable. 
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Acetylenejienerator, A. Davis 626,272 

Acids, obtainini? silicic and hydro-fluo silicic, E. 

Teisler 626.511 

Addition proving device. C.H. Roehl 626,524 

Adjustablestand for supporting and displaying; 

purposes. C. P. Horn back 626,541 

Air cleansing and cooling device, J. McCreery — G26.388 
Air cooling and cleansing device, J. McCreery — 626,390 
Alloy of iron and nickel and articles made there- 
from, Guillaume & Dumas 626.655 

Alloys, manufacture of, Guillaume & Dumas 626,609 

Alu minum from its compounds, reducing, G. 

Schwahn 62fi.6:i5 

Anchor, I.Crocker 626.224 

Aqueduct, r. N. Dutton 62t^32I 

Atmospheric burner. P. G. de Schodt 626.302 

Baby jumper, J. Benjamin 626.521 

Baling press, S. I. Watkina 626,355 

Ball. SeeTenpin ball. 

Bath apparatus, vapor, H. Finzel 626.373 

Bearing, ball, M. Fold art 636,274 

Beer, apparatus for drawing and serving steam, 

G- A. Fnedrich (reissue) 11,746 

Belt carrier canv.is'fastener, Smyser A Taylor 626,572 

(Cuntinu^ on page 399) 
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Belt, concentratinK. O. Gates 

Bicycle crank, E. D. Peerstone 

Bicycle crank attachment, L. B. Gaylor 

Bicycle driving gear, J. Brougb 

Bicycle frame flusb joint, tubular, C. S. Smith.. .. 

Bicycle handle bar, J. T. Kenton 

Bicycle handle bar erip clamp, J. B. Robinson.... 

Bicycle lock, C. A. Hall 

Bicycle, motor, J. F. Raders 

Bicycle motor attachment, B. J. Pennington 

Bicycle pump, coin controlled, L. S. Brown 

Bicycle repair link, J. C. Jenkins 

Bicycle running onraila, P. Wagner 

Bicyclesaddle. pneumatic, L. Widdersboven 

Bicycle support, E. Ijindstrom 

Bicycle variable gear, A. L. Whipple 

Bicycle wheel, D. R. C. Devine 

Blowpipe, M. P. Freddy 

Boiler. See Steam boiler. 

Bolt making machine. W. W. H ubbard. Jr 

Boring raacnlne. multiple, W. D. Neville 

Bottle, A. A. French 

Hottle, W. II. Hutton 

Bottle and ita stoppering, M. M. J. O. O'Conor 

Bottle handle, glass. H. E. Wright 

Bottle, non-reflllable, A. D. Avedisyan 

Bottle, non-reflllable, E. Freese 

Bowling alley light and pin indicator, 6. Burk- 
hardt 

Box. See Die box. Letter box. Lunch box. 
Music box. 

Box fastener. A. J. Lauer 

Bracket. See Foot rail bracket. 

Braid, skirt, Thun & Janssen 

Brake. See Wapon brake. 

Brake shoe, R. Walsh (reissue) 

Brick, tile, etc., and construction of walls, etc., 
Sbeppard & Dashwood 

Brush, H. A. Ducat 

Buckle, back band, T. A. Rhodes 

Buckle, clasp, C. W. Rendell 

Buckle, harnes s, L. B. Comer 

Buffing machines, making abrasive pad covers 
for. Rogers ftWinslow 626.300, 

liulkhead door, J. S. Muckle 

Bulkhead door, revolving cylindrical, W. Kir- 
kaldy 

Burner. See Atmospheric burner. Hydrocar- 
bon burner. Gas burner. Vapor burner. 

Bust pad and chest protector, M. F. Bucbner 

Button, C. A. Bryant 

Button, h". G. Neubert 

Button, J. V. Washburne 

Button, cuff, H. A. L. Libaire 

Button eyelet attachment, J. V. Washburne 

Can. See Shipping can. 

Can opener, F. C. Smalstig 

Canteen, G. S. Knapp 

Car and train ventilation, railway, J. McCreery . .. 

Car fender, ¥". E. Bemelmans 

Car fender, G. W. Naylor 

Car fender, W. E. Smith 

Car replacer, W. B. Weiss 

Car transom, M. B. Schaffer 

Car wheel, '1\ A. Bainbridge 

Cars, double safety guard for open railway pas- 
senger, F. Steffens 

Card bolder or backing, J. H. Crossingham 

Carpet sweeper, C. King 

Carrier. See Casket carrier. 

Cartridge shells, tool for turning beads of, T. H. 
Rylands 

Case. See Shipping case. 

Case, A.J. Kearns 

Cask, veneer, G. Sauter 

Casket carrier, A. Kircber 

Casket lowering device, J. Vail 

Caster socket, B. H. Noelting 

Cattle guard, J. W. Dodd 

Centrifugal machine, F. L. Depew 

Checking nnd registering accounts, means for, 
W. N, Sinpson 

Checking or unchecking device, Fournier & Win- 
der 

Checkreinhook, A. T. Moore 

Christmas tree stand, A. A. Wagner 

Churn. M. O' -Marrow 

Cigarette former, J. H. Bock 

Cleaner. See Fruit cleaner. 

Cleat for securing halyards, etc., F. Hawes 

Cleat, supporting, J. W. Atlee 

Clipping hair from skins of fur bearing animals, 

machine for, P. Young 

Clothes pounder, P. Byrns 

Clothes pounder, A. C. Leigh 

Clothes rack, J. F. Koob 

Clover bunch er. J. F. Wheeler 

Coaling static u, Honstain & Bird 

Cock boxes, etc., rim and cover for stop, Rletzin- 
ger & Kavanagh 

Coin handling device, C. Debremond 

Collar, horse, L. L. Miller 

Column, box, L. L. Calvert 



626,461 

526,(30 
626.227 
626.525 
626,309 
626,602 
626.633 
626,656 
626,440 
626.295 
626,268 
626,383 
626,580 
626.644 
626,239 
626,257 
626,411 
626,603 

626.234 
626.502 
626,418 
626.235 
626.557 
626,262 
626,516 
626,417 

626,590 



626,329 

626.397 

11,746 

626.307 
626,529 
626.442 
626,393 
626,220 

626.301 
626,551 

626,327 



626,408 
626,392 
626,398 
626,433 
626.3^ 

626,507 



626.480 
626.290 
626,639 
626.400 
626.443 
626,517 

626.349 
626,459 



626,634 

626,430 
626.248 
626,432 
626,640 
626.439 
626.598 
626,597 



626,637 



626,514 

626.623 
626,265 



Compass guide support, R. R. Robinson 

Controller operating mechanism, W. G. Wagen- 

hals 

Conveyer, spiral, R. Commichau 

Cooler for soda water or other aerated liquids, C. 

Adami 

Copper oxide, producing, C. Luckow 

Copy book and cover, J. A. Ramsey 

Cord, lines, laces etc., ornamentHl knob or end 

piece fur. B.J. t'isher 

Corncob kindling, Skiles & Bourne 



626,230 
626,359 

626,473 
626.455 
626.658 
626,618 
626,471 
626,233 

626,565 
626,528 
626,549 

e26;«5 

628,246 

626,643 
626,409 

626.450 
626.547 
626,441 

626,374 
626,308 



^2tCc>perfi0emen<ei. 



ORDINARY RATES. 

Inside Pave, each insertion. - 75 cents a line 
Back Paffe* each insertion, - - S1«00 a line 

tWFor some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and Is set in agate type. Engravings may bead adver- 
tisements at toe same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office aa early as Thursilay 
morning to appear Id the following week's issue. 




Ok^mm ^^^^ power 

Otar * Screw... 

...cutting 
I Slthoe Automatic 
kaill69 Cross feed 

9 and I l-inch Swing. 
New and Original Features 

Send for Catalogue S- 
Seneca Falls Mfg. Companr, 
695 WaUrSc.SenecaFalls.NY 



AMERICAN PATENTS. — AN INTER- 
entlng and valuable table showing the number of patents 
granted for the various subjects upon which petitions 
have been filed from the beginning down to December 
31. 18&4. Contained io Scientific American Sup- 
plement, No. lUUt2. Price 10 cents. To be had at 
this office and from all newsdealers. 



.POWER & FOOT SHAPERS.PLANERS. DRILLS. 
1_J»^|JPC MACMINt SHOP OUTriTS TOOLS 

^" ** ■ n^^. AND SUPPLIES. CATALOGUE FRtL 

SEBASTIAN LATHECO 120CULVERT ST. CINCINNAT I. 0. 



Ennf DniiiBv and TURRET LATHES, Plan- 
rUUl rUWBI ere. Shapers, and Drill Presses. 
8HEPARD LATHE CO., 133 W. 3d St., Cincinnati, O. 




Every kind of 
Too] for Steam, 
Gas, and Water 
Fitters. Erery 
Tool has our 
personal guar- 
antee. We have 
been the Lead- 
inn Tool manufacturers for Fifty If ears . . . 

WALWORTH MFG. CO., 
20 Oliver Street, Boston, Mass. 




PRESSES, DIES and 
SPECIAL MACHINERY 

For SlieiM Uetal Workers. 

WEST mFG. COMPANY, 

Buffalo, N. T., C. S. A. 



A PICTURE 

OP A 

TRAP 

;and when it has the 
r^ Heintz Trade Mark 
^ —and our name— it's the great- 
est steam-saver in use. We*re 
prepared to prove it. We'll 
take your plant, send you as 
many Heintz as you need 
on approval, tell you how to 
properly install them, and if 
you do it right, guarantee 
steam-saving and fuel econo- 
my. If you're at all anxious 
to know how this proposition 
has worked with others, let 
us send you a copy of our lit- 
tle booklet— Vol.*' H "—after 
you've read it, you'll proba- 
bly pass it around. 

Wm. S. Haines 
Company, 

mSJoorthSt. 
{hiladelphia, Pa. 



I ADAMS PAPER COMPANY, 

W«i.L8 RivBB, Vt., Bay: 

Tfa«BfiIntZBteuD-wTei8 haTtt effected m Bsvltt^ of I 

40perceiit.-lDci}al iloce we aUKcliedthem. AathiBi* I 

, ft watar diiven mill and we uM^tdam only for drying I 

and eookinacnr BtiMlt* thaaavlng liucmarkabla. 




BARNES' 

New Friction Disk. Drill. 

FOR LIGHT WORK. 

Haa thtse Qrtat Aduantagtt: 

Tbe speed can be inBtantl^ cban^d from to 1600 
without stopping or Bhifting belts. Power applied 
can be giadnated to drive, with eqaal safety, the 
BmalleBt or largest drills within its range— a woo. 
derfnl economy in time and great saving in anil 
breakage. Send for catalogue. 

W.F.&JNO. BARNES CO., 
1999 Ruby St., - Bockford, 111, 



can mix oaint— 

and thaf^s one trouble with 

most liomemade mixtures : 

—it isn't tlie way to get 

uniformity of color and 

wearingnroperties. 

PECOlfA FLAT STEEL 
COLOR is a scientific mix- 
ture for tiie particular ma- 
clilne builder. If you're par- 
ticular, read our booklet. 

PECORA PAINT CO., 

PHILADELPHIA. 

You would use PECORA BLOW 
HOLE CEMENT if you read 
our circular. 119-9. 



^ 




"American-Hunnings " 
TELEPHONES. 

Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over '.200*000 of 
our telephones in successful operation. 
Used by War and Navy Departments. In 
ordering state length of line, whether 
single line or metallic circuit and number of 
telephones to be used on one line. tyScTid 
Sot cataloQue "S. A." 
AMERICAN ELECTRIC TELEPHONE CO.. 
173 South Canal St., Chicago, III. 



Buy Telephones 



THAT ARE GOOD-NOT " CHEAP THINGS 

The difference in cost is little. We (fuarantee 
our apparatus and guarantee our customers 
against luss by patent suits. Our guaran- 
tee and Instruments are both sood. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St.. Chicago. 
Largest Manufa Hirers of Telephones 
exclusively in the United States. 




'Universar' | Kneading and Mixing Machines 

Over 6200 In use. Over 300 varieties 
in 155difrerent industries. 

Patented in all count ries. 

WERNER & 

PFLEIDERER 
Saffinavr» Alich. Build- 
ers of all kinds of Chemi- 
cal Machinery, also at 
Cannstatt.London, Vienna, 
Berlin, Paris and Moscow. 
SSflio^fst International Awards 




PARALLEL DIVIDERS 

With MICROMETER ADJUSTMENT 
Excellent for laying out work on 
a surface as it comes from planer, 
etc. Will read to 1-1000 of an inch 

Price, Postpaid. 
Tool alone, - - - - |2.00 
Pnmp renter, - - - .25 
Pencil Holder, ... .50 

Long Bar to scribe 24-iD. circle, .50 
Needle Point, ... .50 

Our book entitled " Shop Point- 
ers," isfreeforthe asking. Con- 
tains description of our entire 
line of Tools, Valuable Tables, 
EtecioeB etc 
J, STEVENS ARMS & TOOL COmFANY, 

P. O. Box 16x 
Ohtcopee Falls, Mass.. V. S. A. 




Corn cutter, shocker, and binder, C. H. Under- 
wood fG6.fil2 

Coupling. See Faucet coupling. Railway car- 
riage coupling . Kod and cable coupling. 
Shaft coupling. Thill coupling. 

Crane or conveyer, traveling, A. R. Goldie (i26,276 

Crate or oise, shipping, J. M. Gilbert 626,419 

Crusher. See Ore crusher. 

Cultivator attachment, A. G. Perry 626,562 

Cultivator fender, adjustable, G. L.Cornell 626,222 

Cup. See Dope cup. 

Curette, V. May €26,625 

Cutter. See Corn cutter. 

Cycle driving gear. W. H. Wakfer 626,642 

Cycle banger, E. Gradlmiller 626,535 

Die box and check box, combined, J. T. Hicks.... 626,278 

Digger, D. M. Baldwin 626,360 

Disinfecting device, automatic, J. Michel 626.242 

Dope cup. W. A. Downes 626.489 

Draught rigging, Vissermg & Hoerr 626,25c( 

Dredge for hard or soft mud, J. T. Ford fi26.491 

Drill uttaebnient, hand brace, W. H. Ames 626,474 

Drilling apparatus.G. E. Diehl 626,488 

Dry kiln door or closure, R. B. Andrews 6*^.475 

Drying apparatus, P. V. Viele 626,579 

Edger, gang, S. B. Kenfleld 626,431 

Educational appliance, J. H. Hargens 626,423 

Egg testing apparatus, J. Lyons et al 626,284 

Elastic compound. P. C. Bell 626.479 

Electric meter, coin controlled, Phillips & Tilden 626,298 
Electric motor or dynamo electric machine, R 

Lundell 626,496 

Electroplating, method of and apparatus for, A. 

A. Blackman 626,361 

Embossing machine, R. F. Emmerich 626,490 

Embroidering and edging machine, E. & R. Cor- 

nely 626,367 

Emery wheel hood, O. Konrad 626,544 

Enameling compound and producing same, W. A. 

Hall 626,537 

Engine. See Locomotive engine. Rotary engine. 
Vertical engine. 

Engine igniter, gas, C. C. Riotte 626,394 

Engines, means for starting and regulating oil or 

gas, Thompson& Monte 626,252 

Engines, speed regulator for explosive, J. Froe- 

lich 626,275 

Engines, steam steering gear for portable, L. 

Brown 626,484 

Eyeglass gage, L. A. Stevenson 626,575 

Eyeglasses, W. B. Greene 626,5;i6 

Faucet, E. W. Thayer 626.578 

i^'aucet coupling, multiple delivery, T. G. Strater. 626.447 

Fence stay, H. W. Dorsett 626,599 

Fender. See Car fender. Cultivator fender. 

Fifth wheel. T. H. C. Beall 626.215 

File, W. L.Smith 626,508 

Filter, Cook & Coboon 626,487 

Filter. H. A. Pooler 626,244 

Fire alarm instrument, R. G. Callum 626,318 

l<'ire alarm system, automatic, Callum & fr'ritch.. 626,364 

Firearm. J. Stapf 626,310 

Fire hose nozzle, B.C. Crane 626.596 

Fireproof floor and ceiling. O'Meara & Calvert.... 626.560 

Hreproof wall studding, A. P. Whittemore 626,583 

Flat iron protecting shield, J. B. Miller 626,286 

Flower stand, A. F. Varus 626,513 

Follower, split. J. F. Collins 626,366 

Food warmer. W. & A. Castle 626.219 

F'ootrail bracket, M. Bast 626,214 

Fountain. See Soda fountain. 

fr'ruit cleaner, J. W. Ilendrix 626,613 

t'nel, apparatus for combustion of, F. Klu^e 626.;tt6 

li'urnace. See Heating furnace. Heating or 

roasting furnace. 
Furnace attachment, ore roasting, J. T. Hutson. 626,281 
Furnace, door and deflector plate for steam 

boiler, Horspool & Kelly 626,280 

li'urniture, A. J. Kearns 626,429 

Fuse removing and replacing device, C. L. Duen- 

kel (K6,:i71 

Gage. See Eyeglass gage. 

Gaging machine for spherical bodies, G. H. Ha- 

thorn 626.539 

Game apparatus, Kroscber & Olsen 62t!,3'28 

Garbage receptacle and cUwet for same, C, S. 

Robinson 626.567 

Gas burner, L. S. T^awson 626,387 

Gas burner heating attachment, Ij. G. McKam.... 626,243 

Gas generator, acetylene, O. Arcbamhault 626,477 

Gas generator, acetylene, Baldwin & Crastin 626,586 

Gas generator, acetylene, T. A. Bryan 626.;J63 

Gas generator, acetylene, J. (irand 026,608 

Gas generator, acetylene, L. D.Jennings 626,384 

Gas generator, acetylene. U. Kesselring 626,237 

Gas generator, acetylene, li. O. McLane 626,437 

Gas generator and lamp, acetylene, C. K. Hard- 
ing 626,324 

Gas lighting apparatus, K. H. C. Oehlmann 026,558 

Gas lighting apparatus, automatic, Kosinski & 

Ducruix 626.247 

Gas producer, G. R. Hislop , 626.279 

Gate. See Wire gate. 

Gate, E. G. Cameron 626,269 

Gear, reversing, C. C. Riotte 626,;i95 

Geaii-rtr. antifriction, C. Whitney (126,515 

Gearing, viiriable speed, H. Smith 626,444. 62*i,44j 

Generator. See Acetylene generator. Gas gen- 
erator. 
Glass vessels, machine for making, R.& R. Good, 

Jr 626,464 

Glove, J. A. Vogaii 636.35;t 

Gk)Id tubing, manufacture of silver lined, J. J. 

Sommer 626.348 

Golf club, W. L. Smith 62fi.347 

Governor, engine, H. Lentz 626.546 

Grain bundle shocker, automatic, J. E. & O. A. 

French 626.653 

Grate bar, hollow, G. S. Lee 626,657 

Grinding machine, E. Mills 626,43t> 

Grinding machine, C. H. Norton 626,337 

Gun converter, shot. C. l'rossy,femmeGranetias 626,351 

Gun, magazine target, J. L. McCulluugh 626.501 

Hammer, pneumatic, E. C. Meissner 626,497 

Hammock, C. K. Hann 626,610 

Handle. See Bottle handle. 

Handle for demijohns, etc., B. Boley 626,407 

Hanger. See Cycle banger. Hat hanger. 

Hat, coat, and umbrella rack, L. A. McCord 626.3.'t.') 

Hat fastener, W. J. Hayes 626,379 

Hat hanger. J. E. Fitzgerald 626.4 1« 

Hatpin, safety. E. M. Sleight „ 626.5i)i' 

Hay knife, M. H. Bermes 626,522 

Heater. See Water heater. 

HeatiUK furnace, A. Johnson 626.4G5 

Heating or roasting furnace, W. K. Roberts 626.6:^2 

Heddle making machine, F. B. Shuster 626.571 

Hobbyhorse, A. C. Peterson 626,297 

Hook. See Cbeckrein book. Lifting hook. 

Horse controlling apparatus, A. Whelan 626,581 

Horse overshoe, J. Ricks »2G.245 

Horse tail holder, G. T. Elkins 626,600 

Horses, device for stopping runaway, A. B. J. 

Brown f!26,3l7 

Horses' heads, storm or sunshade for, i-. C. Horn 626,424 

Horses' feet, device for treating, C. A. Stuart 626,313 

Hose bridge, folding and interlocking, J . Green- 
house 626,421 

Household use, combination article for, Mc- 
Laughlin & Williams 626.55.'i 

Hydrocarbon burner, J. E. Bancroft 626.405 

Hydrocarbon burner, G. M. Swarthout 626,509 

ice cream mould and measure, h\ B. Schmits 626,4f')8 

Ice motor, l-'arr & Nyberg 626,322 

Indicator. See Railway indicator. 

Indigo, makmg, B. Heymann 626,231 

Inkstand, H. B. Brownell 626,218 

Insulator, Carpenter & Tonn 626,592 

Ironing board, J. Hovsepian 626,49:* 

Ironing board, C. H. Smith 626,6;i8 

Ironing device, G. A. McLane 626.391 

Jack, G. B. Gallagher 626,605 

Knife. See Hay knife. 

Ladder and truck, extension, O. E. Hegstad 626,277 

Ladder lock, extension, E. C. Bishop 626,264 

Lamp, bicycle, E. D. Middlekauff 626,627 

Lamp fllament and manufacturing same, incan- 
descent, T. A. Edison 626.460 

Lamps, weatherproof socket for incandescent 

. electric, W. C. Bryant 626,588 

Latch, M. Duven 626.530 

Lead, producing neutral chromate of, C. Luckow. 626,331 

Lead, producing peroxide of, C. Luckow 626,330 

Lemon squeezer, E. D. Middlekauff 626,026 

Letter box, Teevan & Hoyne 626.251 

Letter box lock cover, street, C. Bomberger (S6.266 

Life preserver, K. E. Landau 626,283 

Lifter. See Pie plate lifter. 

Lifting hooks, stevedore's, C. M. Tiffany 626,350 

Liquids frr^m fibrous materials, apparatus for 

separating, Itodmer & Scbwarzenbacb 626,523 

Lock. See Bicycle lock. Ladder lock. Sash lock. 
Seal lock. 

Lock,.!. W. Haglund 626,376 

Lock, W. S. Houser 6'26,616 

Lock, B. Phelps 628.338 to 626.344 

Locomotive engine, J. E. Roberts 626.5fW 

Loom, A. Morell 626.499 

Loom, Wever & Seel 626,314 

Loom, box, H. Talks 626.510 

Loom warp stop motion detector, G. O. Draper... 626.412 

Lubricator, G. ,1. Miller 626,498 

Lunch box, folding, R. Rayby 626,563 

Lung tester. Beal & Brown 626,059 

Manifoldpad.H. Whitfield 626,259 

(Continueu on page ftOO) 




You instantly recognize WILLIAMS' 
SHAVING SOAP. It is impossible to mis- 
take its thick, creamy, softening lather or its 
delicate, refreshing odor, for there is nothing 
else like it. Undei its soothing influence 
shaving becomes a lathery luxury, and a 
feeling of intense satisfaction takes pos- 
session of you. 

WILLIAMS' SHAVING SOAPS are used 
by all first-class barbers, and are for sale all 
over the world. 

The J. B. Williams Co., Glastonbury, Ct 
Depots: London, Paris, Dresden, Sydney. 



MACHINES 

SCREW 

THREADS. 

Any size up to 1" diameter, 

long. Four sizes of macbineu, 

l^~ Send for Circulars. 

BLAKE & JOHNSON, 

p. 0. Box 7, Waterbury, Conn. 



FOR ROLLING 





GRADE W°°° 



oRKiNG MACHINERY 

Single Machines or Com- 
plete Equipments for 
Any Class of Work. 

Four Correspondence is Solicited. 

Zy Illustrated Matter and Prices on 

application. 

J. A. FAY & CO. 

10-30 John St.. CINCINNATI, OHIO 




CHRISTIANA MACHINE COMPANY, 

Christiana. Pa., U.S.A. 

Engineers, Founders, 

and Machinists, 

Manufacturers of 
TURBINE WATER WHEELS, 

adapted to all duties. 
Power Transmitting Machinery, 
Gearing, Rope Wheels, Friction Clutches, Shaftine, 
Pulleys, Haogers, etc. 17° CataloQuts on application. 

Toils for File or Roil M 

Tools that are common and Tools that 
are rare, costly and cbeap I'ools, and 
every other kind of I'ool used in any 
trade you will And described and illus- 
trated in MONTGOMERY'S TOOL CAT- 
ALOGUE FOR 1898. A bandsome 
book containing 510 pages and copious 
index. Pocket size 6^x4}^ inches, with 
roundel edges and stitched covers. 
Everv workshop and factory In the 
country should have one. Sent by 
mail for 25 cents by 

MONTGOMERY & CO, 
105 Fulton Street, New York. 




Milling 

GUTTERS^^ 

of all styles and sizes for slitting, slot- 
ting, face and side milling, forming, tool 
making and manufacturing. 

Cutters solid, with inserted blades, in- 
terlocked, single and in gangs. Reamers, 
Taps and Dies. 



THE PRATT & WHITNEY CO., Hartford, Conn 




NEW BINOCULAR. 




New York: 59 Fifth Ave. 



(The TriiJder.) 
Small as an opera glass. More 
powerful than the largest tleld 
glass. Send for CircuUirs. 

QUEEN & CO. 

Optkal and Scientijic Instru- 
ment Works, 

1010 Chestnut Street. 
Philadklphia, Pa. 



The "1898 Patent" Independent Lathe Chuck 

Docs the heaviest as well as 
ordinary work. VVel! pro- 
portioned in all parts and 
extremely stronn. Jaws re- 
versible in all sizes. Jaw , 
steps are ground true in tbe i 
chuck after jaws have been | 
case-hardened. Jaw screws 
are of large diameter anc 
have a tine pitch thread. 
Workmanship and materia Is 
excellent. This chuck has 
the strongest g^pof any on 
the market. iW~ Send for Catalogue. HKIN'NER 
CHUCK CO., Church 8t., New Britain, Coun. 





MACHINERY 

NEW AND SECOND-HAND, 

FOR SALE CHEAP. 



Hoisting Engines, Air Compressors, 

Rock Drills, Crushers, Dump Vnr^, 

Steam Shovels, Light Locomotives, 

Belaying Kail, etc. 

Send for printed leafletjust issued. 

WILLIS SHAW, 678 N. Y. Life BIdg., CHICAGO. 



UftBRIgOK^mGn^^^ 
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What is 
^^^^^n?' Your Work? 

^ If yoQ are dissatisfied ^ 

^ with your sitaatioD, your sal- -^ 

^^ ary, your chances of complete ^um 

W saccess. write to The International ^^ 

Oorrespondence Schools* Scrantoii, Pa., ^ 
and learn bow others so situated are getting 

[An Education by Mall 

Students in the conrses of Mechanical or Elec- 
^ trical Eneineerini;, Architecture, or any of 
^ ^the Civil Enjrineerinp CourseB are 
" soon qualified for salaried draft- 
^ ing room positions. Write _ ' 
■" for pamphlets. 

Thp lnlfrnatlnn«l 

k Correspnndonee .'^rlioula^A 

* Box 948 

Scritnton. 

Pa. 



ROSE POLYTECHNIC INSTITUTE 

A College o f Engineering. Mechanical, Electrical, Civil 
Engineering; ('hemical Courses: Architecture. Exten- 
sive shc)ps. Modernly equipped laboratories in all de- 
partments. Expenses low. 17th year. For catalog address 
C 1,. MEES, President, Terre Haute, Ind. 




lovn 

his private 

secrctwy 



jJremifr 
€bpfnirilrr 



IS so easily le&rned 

ani docssuch clenn. perrecr Work! 

Cl)f^initlj|)rtmier%nDrUer^. 

iEHD ro« «0T c»T.LMi>t. Syracuse,/^. Y^V.S. //. 



Cbe Cypewriter exchange 




IH Barclay St.. 

NEW YORK 
124 La Salle St., 

CHICAGO 
38 Bromfield St., 

BOSTON 
817 Wyandotte St., 

KANSAS CITY, MO. 
209 North 9th St. 

ST. LOUIS, MO. 
We will save you from 
10 to 50* on Typewrl- 
ters of all makes. 
tS^ SenA for Catalo^e 



The Yankee DRILL GRINDER 

for grinding both Twist and Flat Drills. 
Grind.s all sized drills from H to 2X In. Can 
be set for any size in a few seconds. Gives 
any desired clearance. Fully guaranteed. 
"Can't Grind Wronlt." Catalog free. 

G. T. EAItlES COMPANY, 
250 Asylum Ave., Kalamazoo, Mich* 




NO OVBRFLOW ! 




ispoasiblein Riiy refrigerator pan or 
otliur receptacle for runuiag water 
when the pan is fitted with the 

Knapp Refrigerator Alarm 

Prevents damage to carpets, floore, 
ceilings, etc. The rising water 
tiiakr.t electrical contact which ringn 
bell otintiiiiiously until stopped. Out- 
fit consiHl' <•( 1 attachment over pan, 
1 bell, 1 drv battery, la feet insulat- 
etl wire. "Complete ^1.00. Anents 
wanted. Knapp I-^let^tricand No\-elty 
Co., 1^5 White Street, New York. 



^LATIwa * DYWAJVIOS. 

W e manufacture a full line of Plating 
Dynamos. The accompanying cut repre- 
sentsour smallest size Type MOO.wnir"^ 
has an output of 18 amperes at 6 volts. 
will plate 15 aq. ft. of nickel per hour. 
Our larger sizes — multipolar ma- 
chines— are built with the same thor- 
oufthness and attention to details that 
characterize the construction of 
our motors and dynamos. 

Send f&r Bulletin No. 104 S. 
THE HOLTZKR-CABOT ^___ 

ELECTRIC CO., Boston, (Brooklinei, ]>Ia8S. 





MIETZ & WEISS 

KEROSENE 

and GAS Engine 

The most economical power 
known. Absolutely safe and 
reliable. Runs with common 
kerosene. Perfectly auto- 
matic. Patented 1£B7, U. S. 
and European countries. 

Send /or Catalogtus. 
128-132 MottSt.. NewYork. 



THE ELECTRIC HEATER— A VALU- 

able paper, with working drawings of various forms of 
ibe electrical heaters, including electric soldering iron, 
electric pad for the sick, etc. 6 illustrations. Scien- 
tific American Supplement 1112. Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 

$1 YEARLY FOR REPAIRS! 

It has been found that It -— ^ — / 

costs a trifle less than $1 per 
year to keep oui HOIST- 
ING ENGINES in repair. 
That speaks well for tneir 
superior make and durabil- 
ity, doesn't It? There is no 
more economical or service- 
able ensine made for mines, 
quarries, docks, etc. Much 
cheaper than steam. Both 
friction and geared hoist 6 

to 160 H. P. Send/or Tatoloffue. Weber Gas & Gaso- 
UneEnsineCo.. 402 S.W. BouleTard, Kansas City, Uo. 



Match machine. VV. K. Cook .(B6.457, 626,458 

MeebanicHi device, h\ K.Uaff fi26,ti04 

Mechanical tnovemeiit, C. f. Protheroe t)2ti,;^45 

Metal plate shapinu^ machine. J. C. Sntter b"2ti.574 

Metal shearing machine, (i. B. Teniiant ti2t>,44« 

Metal wheel. \V. C. Waterbury y2ti.2.>l 

Meter. See Electric meter. Water meter. 

Milk, preserving, L. Clerc 

Mill. See Pulverizing mill. Windmill. 

Mould. See Ice cream mould. 

Moulding, ornamenting, and graining machine, 
combined, C. K. Seckf ord 

Mop wringer. BonnIender& Herkert.. 

Motor. See Klectric motor. Ice motor. 

Music box with intercbangeable music disks, au- 
tomatic, E. Breslauer 

Musician's wire cutting device, C. W. McCarter. . 

Nut lock, J. P. Daly 

Nut wrench. M. O. Goodpasture 

Oil and making same, synthetic violet, J. Ziegler 

Oiler, gravity center, VV. W. Nugent 

Ore crusher, J. K. Keyton 

Organ, pipe, A. B. Kelgemaker. 

Organ, pneumatic, M. Clark 

Organ register stop, pipe, A. B. Felgemaker. 

Overshoe, A. E. Roberts 

Packing case cushioning pad, H.J. Mark 

Pad. See Manifold pad. Packing case cushion- 
ing pad. 

Paper bag machine. J. Doering 

Paper bag machine, C. E. Dulin 

Paper bag making machine. W. Carter 

Paper feeding machine. Philpott & Briggs 

Pharmaceutical compound and making same, A. 
Eichengrun 

Phonograph cylinder cabinet. E. U. Kinsey 

Photographic burnisher, U. Nehring 

Photographic film roll, V. Whitney «2G,3.t(I, 

Picture exhibitor, coin controlled, O. T. Hunt 

Pie plate lifter. W. P. Murphy 

Pin. See Hat phi. 

Pipe. See Blowpipe. Tobacco pipe. 

Pipe wrench. S. L. Wiegand 

Pistol and knife, combined. J. C. While 

Piston, expansible lubricating. W. Hay 

Planter and fertilizer distributer, combined cot- 
ton seed. A. G. Perry 

Planter, potato, H. Halter 

Planter rein and drawrope attachment, W. Doug- 



fi26,48ti 



fi2fi,30i^ 
b*2t;,2t)r 



626,482 
*12tJ.3;i4 
(i2(i,2TI 

(12t!,5a') 
62(1,2!H 
(i2fi.32f. 
G2t>,415 
(126.320 
626.414 
(KJ6,29J) 
626,240 



fi26,.S60 
626,;i72 
b26.:ilit 
626,631 

626.41H 
fS6.54:t 
626.55.^ 
626..t.i7 
H26,425 
626,289 



626.401 
626. 4T2 
626,611 



m,-*?.* 



Ifis 626.22.^1 




|Ai]lal(e Regular, 3ix4i, 

Adiake Regular, 4x5, ' 

Adiake Special, 4x5, 

Adiake Repeater, 3ix4i, ...o„d.ifvo.wi.h, 

Adiake Repeater, 4x5, ^-^J^^^^T^lt 

Glass Plates Cost Half the Price of Films. 

The Adams &, Westlake Co., 1 08 Ontario St., Chicago 



Adiake Camera Photography Is 
distinctly the simplest, easiest, 
most perfect and least expensive 
for all amateurs. Adlakes are best 
for every person who does not .wish to 
do professional work. New Adiake Booklet tells you 
all about them. Free for a Postal. We will send Ad- 
iakes. express paid, anywhere in the United states 
upon receipt of price. 
Free with all Adiakes-New Adiake Metal Shutter; 
Portrait Attachment: Device for making Panoramic Pic- 
tures. New Multiplex Attachment for taking 2 to 4 pictures 
of same object in different positions on one plate, »1 extra. 

With \2 Metal Lit^ht- CC CA 



tight Plate Holders, 
With 12 Metal Light- C 1 11 111) 
tight I'late Holileni, ^ | Ui UU 

With 1'.> Alumiauiti Light- C I t\t\ 
ti^ht Plate Holder», ^ | £iUU 
Takes 12 uktures in 10 
louda if yoi 
Takes 12 pictiin 



$5.50 

$8.00 



Miiktrs of Artliike Bic\cle8. X-Rny Cycle Oil Laiiips. Adiake Atetylei 




'■1e Lamps. 




Plaster, etc., composition of matter for wall, I*' 

Boas 

Plow seeder attachment, gang, J. K. Beach 

Pole climber, 1). A..lones 

Preservative compound. E. May 

Press. See Baling press. 

Press for expressing liquids from solids, Ij. Bhk- 

gett 

Printinir form, C. M. Bowmnn 

PrintiiiK in colors, machine for, L. Chambon 

Propelling mechanism, boat, K Schnltz 

PulverizinK mill, centrifimal. y. G. Johnson 

Pump regulator, J. Boylston 

Pump valve actuating mechanism, steam, J. K. 

Dean 

Pumping apparatus, wave power. J. K. & W. 

Armstrong 

Punching machine, T. B Blair 

Rack. See Clothes rack. Hat, coat, and umbrella 

Rail bond, electric. S. H. Harrington 626.377, 

Kail joint fastening. E. L. Arnold 

Railway carriage coupling. K. Zwart 

Railway indicator. M. Morrow 

Railway switch. Taykir & Voynow 

Railway tie. metallic, J. M. Boon 

Railway tracks, metallic cross tie for, S. Hazard 

Rake attachment, hay. A. F. Martin 

Ribbon, mechanism for periodically displacing 

flexible. C. Faure 

Rod and cable coupling. W. Connelly 

Roller. See Shade roller. 

Rolling sheet metal cylinders, machine for. 

Whittle* Layng 

Rolling sheet metal ridge strips, machine for, G. 

D. Kimberly 

Rotary engine, J. Bod am 

Rotary engine, E. W. Collins 

Rudder locking mechanism. G. H. Doyle, Jr 

Sash lock, window, J. R. Oakley 

Saw LTindititf machine, Alden & Pratt 

Saw guide. C. Palmleaf 

Saw. hack. E. E. Euchenhofer 

Saws, iiisertible tooth for diamond, H. I^'orster... 

Sawintf machine, H. Schroer 

Scale, price of money weight, A. R. Beal 

Scissors guide. L. A. Noble 

Seal, car, A. P. Miller 

Seal lock, C. H. Connolly. 

Seat post, spring, J. N. Smith 

Separator for granular or like materials, W. Sett- 

ner 

Sewing machine, W. H. Stedman 626,311. 

Sewing machine, H. R. Tracy 

Sewing machine, A.Wood 

Sewing machine work holder, hat, F. \V. Cheet- 

ham 

Shade roller and lock, combination. H. M.Stur- 

gis 

Shaft coupling, J. C. ("ramp 

Shield, built up, J. Zinn 

Shipping can or package. Rowland & Harrison... 

Shipping case. J. B. Hopper 

Ships' logs, rotator for. J. L. Bliss 

Shoe fastening, E. Ballv 

Shoe plate. H. P. Stoy 

Shutter, window. H. White 

Sign, vV. M.Webb 

Sicnallng. elect rical, S. De Jaeer 

Skirt fastener and supporter, combined, C. M. 

Durnell 

Smelters, ap paratus for catching wast^ products 

from lead, silver, or other, W. Sergeant 

Soap bolder. F. K. Hoftinann 

Soda fountain, F. W. W llllamsoii 

Spraying plants, etc., device for, J. H. Taylor 

Sprinkling device. J. II. Loomis 

Square, tailor's. J. H. White 

Stacker, straw, A. Van Houweling 

Stand. See Adjustable stand. Christmas tree 

stand. Flower stand. 

Standard holder, K. (ieiitner 

Steam boiler, P. W. Burke 

Steam pipes for heating dry kilns, C. M. Cuii- 

liffe 

Steering gear, Ij. Brown 

Stone, wire cable for cutting, L'Hoir& Deham... 

Store service apparatus. II. M. Weaver 

Stove attachment, D. Y. Bruneau 

Sugar from beets, manufacturing granulated, 

Oxnard & Baur 

Switch. See Railway switch. 

Switch card receiver, T-. G. Given 

Switches, automatic gravity lock for, J. G. Soren- 

Bon 

Table leg clamping device, W. B. McLean 

Tag. dry goods, O. Seyd 

Tap, A. Johnson 

Target gallery and appliance. J. L. McCullough.. 

Telegraph receiver or relay. J. Gallegos 

Telephone, Payne & Keller 

Telephone call bells, auxiliary electric alarm for, 

M. M. Humphrey 

Telephone system . W. D. Gh arky 626.462, 

Telephones, circuit and apparatus for bridging, 

C. r. Mason 

Ten pin ball, H. G. Wilmerlinjr 

Thill coupling, O. W. Ijinstruiu 

Thill coupling. L. G. Mayer 

Thill iron, K. R. Reamer .. 

Thyroid extract and making same, E. Baumann.. 
Tie. S^^e Railway tie. 

Tire bolt wrench, T. E. Stockf ord 

Tire cooler, A. C. Schodorf 

Tires, tool for inserting valve stems in pneu- 
matic, A. Whisler 

Tobacco pipe. F. L. Shunk 

I'obacco setter, hand. C. G. Higgins 

Tool, combination. D. M. Humiston 

Tooth and plate, artificial. G. H. Modemann, 

Tooth regulating device, R. H. Angle 

Torch, signaling. C. E. Masten , 

Transom lifter. W. T. Adams 

Tray and portable tray shelf, convertible, L, 

Vaughan 

Truck, car, G. C. Murray 

Truck, hand. F. J. Mason 

Typewriter platen. T. R. Nolan 

Typewriting machine, C. I). Wallace , 

Typewriting marhine attachment, W. Cooper 

Underwaist. I-. VI. Hacherelle , 

Valve, G. F. Godley 

Valve, G. W. Mowry 

Valve and pump governor, reducing, J. L. Chap 

man , 

Valve, boiler check. A. W. Cash 

Valve, dry service. Gray & Cox 

Valve gear for slide valves, S. W. Wilkinson 

Valve, triple, J. H. F'arrell 

Vapor burner, self generating, Glud & Nielsen., 

Vapor burning apparatus, A. Eltson. 

Ven icie, C. H. Barrows 

Vehicle, manually propelled, J. S. Lamar 

Vehicle, self propelled. K. J. Pennington 

Vehicle wheel, C. D. Cannon 



I 
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626,48 I 
626.4.i:i ' 
62r).,=>42 
626,4;ii : 



626,(>46 
tQ6.lU<l 
626.270 
62ll,;ttM 
626.426 
626.217 

626,652 

626,452 
626,:i62 



626,378 
H26.3.T8 
t!26,2fB 
626.467 
ti26.2.Vl 
626,2;« 
626.*;i2 
626,434 

626,532 
626,527 



626,260 

626.61" 
626,216 
626,595 
626.370 
626,503 
62G.4.il 
626,293 
626,531 
626,.t;W 
626.303 
626.520 
62fi,;W6 
62fi.(ri8 
626.6.T0 
626,396 

t{26.:w. 

626.313 
626,470 
626,316 

626.456 

626. 5T7 
626,223 
626,402 
626 ..i6S 
626,325 
626,406 
626.404 
626.576 
626.449 
626.256 
626,494 



(AMER^ 



626,273 

626.5(19 
626,.5«1 
626..S15 
626,4(i9 
626.485 
626.258 
620,380 



6211.607 
626,626 

t;26,4in 
626,4^3 
626.621 
626.2:5 
626,4S) 

626,292 

626,534 

(36,57.1 
62B..'i64 
(S6.249 
626.;«5 
626,60(J 
626,tWi 
620,629 

62(i,382 
62(j,463 

626,624 
626,584 
626,li22 
626.548 
626,564 
026,648 



28 STYLES. PRICES FROM t5°°TO#50°'. 
SEND 2i STAMP FDR ILLU5TRATE1D CATALOGUE. 

SUNART PHOTO CO. 5 AQUEDUCT 5T ROCHESTER NY 



' ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about the new lllumlnant. Its qualities, 
■ chemistry, pressure of liquefaction. Its probable future, 
experiments perf 01 med with it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of furnaces for making tbf carbide, 
gas generators, gasomjeters, burners, etc. Contained In 
SCIENTIFIC American Supplement, Nos. 9M>*, 
lOO^t lUU?, liiVZ, 1014, 1015. 1016, 102*^, 
10:{5, 103S, 1059. 1064, 1071, 107'.^, 108-^, 
1083, 1084. 108.%, 1086, 1104, WZ'l, 1 1 :{*j, 
1 1 49 and 1 1 50. Price 10 cents each, by mall, from 
this office, and all newsdealers. 



AW PABER 

Manufactory Established 1761. 

LEAD PENCILS, COLOKKD PENCILS, SLATE 
PENCILS, WRITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, KULEBS, 
COLOKS AND ARTISTS' MATERIALS. 

78 Reade Street. - - - New York, N. Y. 

IMannfactory Established 1761. 



N. Y. Camera Exchange. 

50^ Saved on all makes of Cameras 
Headquarters for Buying, Selling 
and Exchanging Cameras or Lenses. 
Large assortment always on hand. 

Developi/ng, PrintiTig, etc. 
Photo supplies of every description 
at lowest prices. 

IJW Send 2c. stavip for bargain 
list. Address 

N. Y. CAMERA EXCHANGE, 43 Fulton St., NEW YORK 





THE 



RANGE 



"heatengook; 

HOUSE HEATING FROM 

THE KITCHEN FIRE BY HOT WATER. 

The "Heatencook" Range is a Combined Cookinff Stove and Hot 

Water Heater. It Is unequaled as a cook stove. It bakes, roasts, etc.. 
to perfection. The range is made in the most substantial manner and is 
finished in first-class style. It is not an ordinary range with an attach- 
ment, but is designed especially as a heater and cooking stove combined. 
It weighs 2000 lbs. and is six feet high. An adjustable flre-pol is provided 
for summer or winter use. It is perfect in all respects, and is protected by 
several patents. The house is heated by hot vrater. Radiators are 
placed in the different rooms and connected to the " Heatencook " by flow 
and return pipes. In summer time the radiators remain full of water, the 
circulation or water being stopped by closing valves attached to each 
radiator, the radiators remaining cold. The "Heatencook" system will 
heat an entire house of moderate size-only one fire in the house. Plenty 
of hot water for bath and kitchen sink. Very economical in fuel. The 
" Heatencook " has been in use for five years. About 1000 ranges are now 
giving the greatest satisfaction In many moat delightful homes. It is just 
what vou want. Send for catalogue and get all particulars. Address 
BROOMEIiL, SCHMIDT & CO., Limited, Box 135. YORK, PA. 




This b'ftta Wind, Steam, or Hor e Power. 
We offer the WKIIM'KIl 2^ actual horw power 

CAS K1>CCinK 

for i(i150. Itsa 10 per cent dlBcount for cash. BniU 
on Interchangeable plan. Bnilt of best material. 
Made in lots of mo therefore we csn make the price. 
Boxed tor ehipinen . weitrbtSOn lbs. MadelorGas 
or Gaaoline. Also iiorizontal Engines, 4 to 30 h. p. 

WEBSTER MFG. CO., 
1074 West 15th St., Chlcaeo. 

Eastern Bianch: 38-D Dey Street. New York Cit; 

Southern A<;entB: Boland h O^chwind Co.. Ltd 

So. Peter and Lafayette St»., New Orleans, Li. 



Citv. 
Ltd., 



WELL 



DRILLINB 
Maeiiines 



Over 70 sizes and styles, for drilling either deep or 
sbfUlow wells In any kind of soil tr rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. T. 



MORAN FLEXIBLE JOINT 

for Steam* Air or Liquids* 

Made in all sizes to stand any desired 
pres sure. Send for reduced price list- 

Moran Flexible Steam Joint Co.* Inc'd 
in Third atreet, Louisville. K.t. 




MARINE MOTORS 

are GUARANTEED to 

GIVE SATISFACTION. 

Durable in Construc- 
tion and Easy and 
Safe in Operation. 

IW Sertd for Catalogue 
investigate our claims. 

TRUSCOTT BOAT MFC* CO., St. Joseph, Mich.* U.S.A. 






•'WOLVERINE" 

GAS & GASOLINE ENGINES 

STATIONARY AND MARINE. 

The '■ Wolverine 'Msthe only revers- 
ible marine gas engine on the market. 
It is the lightest engine for its power. 
Requires no licensed engineer. Ab- 
solutely safe. Manufactured by 

WOLVERINE MOTOR WORKS. 

12 Huron St., Grand Rapids, Mich. 




^^MADIWF V/AOnD FMTIUF^ 



MARINE VAPOR ENGINE5. 

. SIXTH YCAR.NEWMODEL.UPTO DATE 

cATALOGue.^ . ■" * "•"■ 



CCaH.CERC?*^wr.."St.i. CBAWMW>ID5 HICmCW. 





This doiiWf-ffiope cans^ the 
expanding ice to slide into 
the air-donie, taking the 
strain off the pipe. The 
air-cushion also prevents 
'* Hammering." Covered by 
U. S. and Foreign Patents. 




Burst (Uater Pipes a Cbing of tbe Past 

You can now make all water pipes as secure from burstluK in winter as in summer. 
This pneumatic system is the onlv one which successfully prevents the annoy- 
ing and costly bursting of water jjipes. It has solved a great economic problem. 
Highly endorsed by Architects, En»nneers and Municipal Officials. No new house 
should be completed withouttbis system, and all house owners should avail them- 
Belvea of this "ounce of prevention" in season. 

^~ Send for Illustrated Booklet, giving full explanation and discount. 

THE PNEUMATIC DOME MANUFACTURING COMPANV, 

501 E Street. Northwest, Washington, D. C. 



GOLD, SILVER, NICKELXMETAL PLATING 



li2(l,.T,i2 

(i2i;,;i:i2 
(i2i;,.T.Tii 
(i2i;,:io4 

(i2t!,221 
626,422 
626,420 
626,.i30 

62B,V.14 
826.,iii;i 
62fi.li54 
626.261 
626.601 
626.373 
626,282 
626,687 
026.620 
626.294 
626,591 



(Continued on pane U)l) 



NEW QUICK PKOCESS. MODERN METHODS. PROFITS IMMENSE. 
Vou can poBitlvel; make 85 to 815 a day, at home or traTeling, doing Plating and 
sellinK Prof. Gray's Plating Outflts, Dynamos, etc. Uneqiialed for Platingr 
wacclies, iewelryt tableware, bicycles, all metal soods. Heavy plate. War- 

Sf '•l"l^¥'ij|^ilA'RT YOlj"irBUsVNESS. We do plating ourselves. Have experience 
Manufacture tbe only practical outflts, including dynamos, tools, lathes and materials. All 
sizes complete. Beady for work when received. Guaranteed. 

WE TEACH YOU the art, furnish recipes, formulas and trade secrets FREE. Failure impossible. 

TmiTKOVAT, OUR NEW DIPPING PROCESS. Quick. Easy. Latest method. Goods dipped in 
meltidmetalT taken out instantly with finest, most brilliant ^ate, ready to deliver. Thick plate every time. 
Guaraiiteed ,'S to 10 years. A boy plates from 200 to 300 pieces tableware daily. No polish- 
i;iK"?rndfng or wifk necessary. 1>1eMAND FOR^ PLATISG IS ENORMOUS. Every mann- 
facturer. Jeweler, storekeeper and business man has go.ids to plate. Every family, hotel and res- 
taurant have eoods plated instead of buying new. It's cheaper and better. You will not need to canvass. 
Our anents have all the work they can do. People bring it. You can hire boys cheap ""■ 

to do your plating, the same as we, and solicitors to gather work for a.small per cent. 
Replating is honest and legitimate. Customers always delighted, WE ARE AN OI.U I 
ESTA rftlSHED FI RIM. Been in business.for years "Know what Is reguired. Our I 
customers have the benefit of our experience. WE ARE RESPONSIBlil!; | 
and Guarantee Everythinjf. Reader, here is a chance of a lifetime to go in busi- 
ness for yourself. WE START YOU. Now is the time to make money. 

Sample of tableware plated on our machine for two-cent stamp. „„_„ . 

WRITE TO-DAY\ Our New Plan, Testimonials, and Circulars FREE. I 
Don't wait. Send us your address anyway. Address ,.,.«..,.«»,. .ni ^..i^. I 

D. V. GRAY <& CO.. PliATING WOKB.S. SOS KJm St., CINCINNATI, OHIO 
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JUST PUBLISHED. 

Mechanical Movements 

POWERS, DEVICES AND APPLIANCES. 

By GARDNER D. HISCOX. M. E. 

Author of "Gas, Gasoline and Oil Engines." 

Large Svo. 402 Pages. 1649 Illustrations, 
with Descriptive Text. PRICE, $3.00. 

A dictionary of Mechanical Movements, Powers, De- 
vices, aud Appliances, with 1649illu8tratiors and explan- 
atory text. 'i'Disi^ a new work on lllustiated mechanics, 
mechanical movements, devices, and appliances, cover- 
inji nearly the wliole range of tlie practical and inven- 
tive Held, for the use of Mechanics. Inventors. Engineers, 
Draughtsmen, and all others interested in any way in 
mecliaiiics. 

-SECTIONS.- 

1. Mechanical Powers. -Weisrhts. Revolution of 
forces. Pressures, Levers, Pulleys, Tackle, etc. 

*2. Transiiiii^siou or Power. -Kopes, Beits, Fric- 
tion Gear. Spur, Bevel, and Screw Gear, etc. 

3. Measu reiiieiit of Power. —Speed. Pressure, 

Weight, Numbers Quantities, and Apt)liances. 

4. Steam Power— Boilers and Adjuncts.— 

Kngiiies. Valves and Valve Gear, Parallel Motion 
(iear. Governors and Engine Devices, Rotary 
Engines, Oscillating Engines. 

3. Steam Appliances. -Injectors, Steam Pumps, 
Condensers, Separators, Traps and Valves. 

6. Motive Pow^er— Gas and GaHoline Eusrines. 
— Valve (Jear and Appliances, Connecting Rods 
and Heads. 

7< Hydraulic Power aud Devices. Water 
Wheels. Turbines, Governors, Impact Wheels, 
Pumps. Rotary Pumps. Siphons, water Lifts, 
Ejectors. Water Rams. Meters. Indicators, Pres- 
sure Regulators, Valves, Pipe Joints. P'ilters, etc. 

8. Air Power Appliances. -Wind Mills, Bel- 

lows, Blowers, Air Compressors, Compressed Air 
TooISj Motors, Air Water Lifts, Bow Pipes, etc. 

9. Electric Power and Construction. -Genera- 

tors, Motors', Wiring, Controlling and Measur- 
ing, Lighting, Electric Furnaces. Fans, Search 
Light and Electric Appliances. 

10. Navigation and Roads. - Vessels. Sails, Rope 

Knots, Paddle Wheels, Propellers, Road Scraper 
and Roller, Vehicles, Motor Carriages, Tricycles, 
Bicycles, and Motor Adjuncts. 

11. Gearing.— Racks and Pinions, Spiriil, Elliptical. 

and Worm Gear, Differential and Stop Motion 
Gear, J'lpicyclicai and Planetary Trains, 'Fergu- 
son's" Paradox. 

12. Motion and .Devices Controlling Motion. 

—Ratchets and Pawls, Cams, Cranks. Intermit, 
tent and Stop Motions, Wipers. Volute Cams, 
Variable Craifcs, Universal Shaft Couplings, 
Gyroscope, etc. 

13. Horolosrical. — Clock and Watch Movements 

and Devices. 

14. Mining. — Quarrying, \'entilation. Hoisting, 

Conveying, Pulverizing, Separating, Roasting, 
Excavating, and Dredging. 

15. Mill and Factory Appliances.— Hangers, Shaft 

Bearings, Ball Bearings, Steps, Couplings, Uni- 
versal and Flexible Couplings. Clutches, Speed 
Gears. Shop Tools, Screw Th reads, Hoists, 
Machines. Textile Appliances, etc. 

16. Construction and Devices.— Mixirig, Testing, 

Stump and Pile Pulling, Tackle Elooks, Pile 
Driving. Dump ne <ars. Stone Grips. Derricks, 
Conveyor, Timber Splicing, Roof and Bridge 
I'russes, Suspension Bridges. 

17. DrauKhtiuff Devices. Parallel Rules, Curve 

Delineators, Trammels, Ellipsographs, Panto- 
ra'aplis. etc. 

18. Miscellaneous Devices. — Animal Power, 

Sheep Shears, Movements and Devices. Eleva- 
tors, Cranes. Sewing, Typewritinjg, and Printing 
Macnlnes, Railway Devices, Trucks, Brakes, 
TumtablGs, Locomotives, Gas, Gas Furnaces, 
Acetylene Generators, Gasoline Mantel Lamps, 
Fire Arms, etc. 
%* Copies prepaid to any address on receipt of price. 
(t^ Send for Descriptwe Circular. 

MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 
361 BROADWAY, NEW YORK. 



Roper's New Engineer's Handy-Book 

for STEAM ENGINEERS and ELECTRICIANS. 

Thoroughly revised, rewritten and much enlarged by 
EuwiN R. Keller. M.E., and < lavton W. Pike, B.S., 
Ex-President of the Electrical Section of the Franklin 
Institute. BmDracing all the recent imnrovements in 
the Steam Rngine and giving full instructions for the 

CARE and MANAGEMENT of an ELECTRICAL PLANT. 
Nearly 900 pa?es, ;;2.t illustrations, over 700 main sub- 
jects, 222 tables, and 645 questions most likely to be 
asked when under examination before being licensed as 
an engineer. 
Full leather, gilt edges, pocketbook style. $3.50. 
- McKAY, Publisher, 

1022 Market St., Philadelphia, Pa. 



flit e 
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Send for Circular. 



CJXJI^ F'S 



::ESTL,iy 




with the Improved Wash- 
hurne Patent Cuff'Hold* 

ers can be placed justwhere 
you want them; will never 
Slip but may be instantly re- 
leased. Drawers Supporters, 
easily adjusted or taken off- 
excellent for holding eolf 
trousers. By mail, 20c. the 
pair. QHW Catalogue slmtving 
thfSf and other noi^elties, free. 
an Ring Co.. Box P. Waterbury, C 




ACETYLENE APPARATUS 

Acetylene numberof the Scientific Amehicav Suf- 
PLb:Aib:NT, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetyleneon the large and small scale. 
Tlie (;as as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
Scientific American Supplement. No. 1057. 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on thissubject we refer you to page 21 
of our new 1897 Supplemait Catalogue, sent free to any 
address. MUNN & Co., 361 Broadway New York. 

GSodi'sjn.ARY'l 

Made selling BEVERIDGE'S Snnltnry T 
Steam Cooker. Dl^^tills die water, purities I 
the cooking. No burning, no odor. Saves labor f 
and fuel, fits any stove. Good pay tO ~ 
n(fents.2J385solti in one town. Write (BoxSKI) 
HOME nCfS- Co.. BALTIMORE. Mu 
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Automobiles 



Vehicle wheel, W. C.Jones 626.428 

Vehicles, device for steering motor driven, K. .1. 

Pennington (i2(!.2Ht; 

Vertical engine. W. E. Crane t;2ti,:itw 

Vise, E. H. Jones H2M27 

Wagon body angle iron attachment. O. Johnson.. (j2ti;i;iH 

WaKon brake. M. E. Sarvis b2ti,504 

Waistband fastener. C. H. Muehler t)2tJ,3;u 

Warpnig machine, h\ 1j. Atherton (i2t;,4T8 

Wasbing machnie. R. H. Scroggins t;2t>,t;a6 

Water closet, L. H. Williams 626,1145 

Water closet flushing device, D. O. Seaman 620,346 

Water column. W. S. Elliott 626,226 

Water heater. G. P. Brintnall 626.4il 

Water meter. G. B. Bassett 626,518, 626,ol'.t. 626,647 

Water wheel, R. B. Kummer 626,619 

Weatherstrip. P. L. Hedberg 626.491 

Welding, apparatus for holding carbons for elec- 
tric, G. W. De Tunzelmann 62«,;io? 

Wheel. See Bicycle wheel. Car wheel, l^'ifth 
wheel. Metal wheel. Vehicle wheel. Water 
wheel. 

Whipsocket. J. II. Cooper 626.651 

Winder, bobbin. D. G. Baker ti26,40;i 

Windmill. O. Olsson (S6.55'.< 

Window, J. C. Hood 626,615 

Wire gate. C. C. Korns 626..i45 

Wire splicing tool. S. K. Nicolai 62ti.4;i8 

Wood, impregnating, h^. Ilasselmann 626,.5;iB 

Wrench. See Nut wrench. Pipe wrench. Tire 

bolt wrench. 
Wrench attachment for combination tools. A. 

Metzger 626,285 

Wringer. See Mqp wringer. 



DESIGNS. 

Ash receiver or similar article, D. McMillan .TO.iBifi 

BadKe, J.T. Bailey SO.mi 

BadKC, n. K. Oyer 3(l.'.i;i2 

Kanda^e, suspeiisor. K. A. K. Meyer :WMa2 

Bicycle frame. H. H. Baker. Jr :«.!)T0 

Bicycle frame. Crowther & Timm 3U.!fl9 

Bicycle handle bar. C. H. MeU 'MMn 

Box blank, paper. I). Hestoii 30.944, :«.'.l4.i 

Box lid clasp, L. Diesterwes; ;W.94T 

Button hooks, etc.. handle for, Crees & Court ;^0.93;i 

Car seat stand, A. M. Kittredife ;w.i).i7 

Casket cover. C. M. Drennan ;i0.96;*i 

Clasp member, Lewis & Mixer 30,948, :«.!I49 

Clip, paper. G. P. Karmer 30.94li 

Clock dial. .M. M. (Jillam :m,9;i- 

Communion cup filler. K. W, Kyan :ifl.9;l.i 

Counter wall Bxture, W. C. Hus.s m.9a< 

Cream separator bottom. C. h\ Hawkins 30.9t)2 

Knvelop blank. K. A. Byrne :iU,94;i 

Exercisine machine terminal member, tj. K. 

Goodridce :«l.972 

Eyeglass case. H. E. Guyer :M).{Ki4 

Fabric, plaited. G. H. Taylor :«.9r4 

Fence post, J. W, Brooks :«l,959 

Hinge, W. Taylor :iO,9")4 

Hinpe guard arm, J. H. Pineo 'MMM 

Hook for waistband fastenings, W. I. Everson 30,950 

Horseshoe, D. Howe .- Hit.9li(; 

Hose nozzle. E. Cliff :«.95(1 

Lamp body. P. C. Avery ,1(1.941 

Lamp hanger, incandescent. H.N. Qualey 30.942 

Nut lock washer. Chapman & Gelatt ;i(),955 

Rail. J. P. Johnson ;)(1.9oS 

Sad iron cross bar, O. W. Sabold .^1,9(11 

Scale, F. Taylor :«,9:«, :in.iw.i 

Scale frame. J. W. Culmer. 30.910 

Sole, shoe, C. H. Wiley :«l.9T:t 

Stove, heating. E. H. Huenefeld 3(),1«) 

Surgical instruments, suction cup for, [<1 l>. Saint 

Cyr, Jr mifir 

Vehicle motor casing, H. S. Baldwin ;I0.!«)8 

Wheel. H. C. Clay :l(l.'.«17 

Window light, C. N. Schmitt 30,9m 



TRADE MARKS. 



Accordions. Lyon & Healy 

Ammunition, certain named. Peters Cartridge 
Company 

Antiseptics. C. Prevet & Cie 

Antiseptics and disinfectants. La Societe Chim- 
ique des Usines du Rhone. Anciennement Gil- 
lard. P. Mo nnetet Cartier 

Bilking powder. J. P. Dieter Company 

Bearings for vehicle wheels, roller. J. R. Richard- 
son 

Boots and shoes. W itte & Danner 

Bronces. brocades, and bronce colors. Kierniann 
& Tabor 33.02:; to 

Candies.. M. S. Cutting 

Canned and preserved goods and food condi- 
ments, certain. Erie Preserving Company 

Carpet sweepers. Grand Rapids School Furniture 
Company 

Cereals, certain named. Texas Star Flour Mills 

Cigars, cheroots, stogies, and cigarettes. Ij. A. 



33,013 



.SS.O.Vi 
33,046 



3.S.64T 

;i3,o;tt 



3;i.054 

xt.oao 



;u.02r> 
;tt,03i 



SchaeflFer & Company.. 



CoflFee, roasted, Oliver-Finnie Grocer Company... 

Cotton fabrics. Bernheimer & Walter 

Electricity from the human system, instrument 
for removing. J. W. Shryock 

Flour, meal, and peanuts-, W. A. Whitehead & 
Son 

Flour, self raising. Sleepy Eye Milling Company.. 

F'lour, wheat, Donmeyer, Gardner & Company, 

33,040, 

F'lour. wheat, J. G. White & Company 

Groceries, certain named. S. Hamill Company 

Hams. F. P. Garrettson & Company 

Pen. steel, Ormiston & Glass 

Perfumes, toilet waters, and colognes. Ladd & 
Cotfln 

Phonographs and phonographicsupplies. National 
Phonograph Company 

Photographic developers, J. HaufT & Company. 
Gesellschaft mit Beschrankter Haftung. 

:i3.C16, 

Plasters for corns and bunions, Probus Remedy 
Company 

Salves and ointments. H. U. Gault 

Sensitizing material. Hal ler- Kemper Company 

Sheet mettil and articles m anu f actured there- 
from, nickelized. American Nickeloid Com- 
pany 

Shoes, ladies', Krippendorf-Dittmanii Company... 

Soup stocks and tlour made from cooked grain or 
seeds. McMorran & Company 

Sulphur for use in baths, preparations for produc- 
tion of mascent. Ballard & Herman 

Tea. coffee, and cocoa. Peek. Frean & Company... 

Tea. herb. I, Caldwell 

Toilet preparations, certain named. Ladd & Coffin 

Twine. Portland Cordage Company 

Umbrella handles, composition for. United States 
Chemico-Wood Company 

Washing fluid, H. Blum 



33.av. 

;i3.044 



3;t.02t) 

3;i.o:« 

33,022 



,^1.043 
33,039 

33.041 
33.042 

.ti.034 

:i:i,oi4 



33.027 



3.3.049 

;i3.oi8 



3:^,019 
33,aS5 
33.050 

;i:i,032 

33,045 
:«.028 
33.021 

,13,030 
3:^,029 



LABELS. 



The Scientific AMERrcAN for May 13,1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vehicles. 
This issue also contains an article on the mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the Scientific Amer- 
ican SUPPLEMENT give many details, of Auto- 
mobiles of different types, with many illustrations 
of the vehicles, motors, boilers, etc. The series 
make a very valuable treatise on the subject. The 
numbers are: 732, 979, 993, 1053, 1054, 1055, 1056, 10R7. 
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1113, 
1122, 1178, 1195, 1199. 1206, 1210. Price 10 cents each, 
by mail. For sale by all newsdealers or address 

MUNN & CO., Publishers, 

361 Broadway, New York. 



' Adirondack (Jreen." for chrome green in oil. 
Cawley. Clark & Company 

' Aunt Edith's Liniment." for a liniment. E. A. 
Davis 

' Benedict." for clears, cheroots, and cigarettes. 
Jj. A. Schaeffer & Company 

■ Burnham's Cream Custard." for a food prepara- 
tion. E. S. Burnham Company 

' Dr. Bailey's Catarrh Cure." for a catarrh cure. 
Bailey Remedy Company 

' Dr. Bean's Guaranteed I'oothache Cure." for a 
medical compound. W. G. Bean & Company 

' Dr. Robinson's Vegetable Compound Vita-Vin." 

for a medical compound. E. P. Robinson 

Faceliiie." for a face cream. W. H. Lotz 

' Gobel's Rose Bud Gum," for chewing gum. \V. 
H. Gobel 

' Khasan's & Rosen weig's Kmulsio Hypopboa- 
phatis Creosoti Comp." for a medical com- 
pound. Khasan & Rosensweig. 

' L. A. W. Headache Cure." for a medicine. H. H. 
Bulger 

' Sure Death." for insect paste. C. V. Eckert 

' Tiger Brand." for Portland cement. Castalia 
Portland Cement Company 

' Urban and Suburban Mixed Paint." for mixed 
paint, Cawley, Clark & Company 



t:.952 

6,959 

0.94S 

C,9o0 

6,954 

6,956 

6,9.^7 
6,947 



(i.a55 
t;,960 



6,95:1 
6,951 



PRINTS. 

" Eddy Valves." for valves, Mohawk & Hudson 
Manufacturing Company 144 

" The Gait that Sets the Pace.'' for valves, Mohawk 
& Hudson Manufacturing Company 145 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issueti since 186:i. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obt nined by the in- 
ventors for any of the inventions named in the fore- 
foing list, provided they are simple, at a cost of $40 each, 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also he obtaiDed. 




Sent <m Ten Days Trial 
to HespfmsibU Parties. 



Sanitary Water Cooler 

CONNECTED WITH CITY WATER PIPES, 

Water does not come in contact w^ith ice or outside air, 

thus keeping it pure and free from contamination. 

Designed for Private Dining Rooms, Stores, Hotels, Offices, Res- 
taurants, Factories, Schools, Public Institutions, Streets, Parks. 
Docks, Ferry Houses and everywhere where pure, cold drinkin;; 
water is desired. 

COLD WATER CAN BE DRAWN CONTINUOUSLY. 

^ We placed one in Senate ^Ving of the Capitol at Washington i. 
1896. Read the following letter from the Chief Engineer: 

Sirs :— It gives me pleasure to bear unqualified testimony ui ap 
proval of the Barron Water Cooler, one of the largest of whi< h 
has been in use in the Senate Wingof the U. S. Capitol for some 
time. It is always ready and easily fed and cleaned, and will pay 
for itself over and over comparatively in saving of ice. 

Very respectfully, 

TUGS. A. Jones. Chief Engineer, Senate Wing, U.S.Capitol. 

SAVES FULLY ONE-HALF THE ICE. 

IS'" Send tyir Circular and Price List. 

THE BARRON COOLER CO., PALMYRA, N.Y., U.S. A. 



50 YEARS- 
EXPERIENCE 




RADE Marks 
Designs 
Copyrights &c. 

Anyone aeiuling ji sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly contidential. Handbookon Patents 
sent Iree. oldest agency lor securing pjitciiis. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific Jfmerican. 

A handsomely illustrated weekly. Largest cir- 
culation of aiiv acientiflc journal. Terms. $3 a 
year; four months, |1. Sold by all newsdealers. 

j;Co.36iBroadwa,. New York 

Branch Office. Ii25 F St., WashlnRton, D. C. 



CLUTCH PULLEYS. 

Road motor engines. wheel^&tires. 
^experimental auto-car work, 
sinclair-scottco.baltimore.md. 



EVERYBODY HAS SOMETHING TO MEND 

lYIKMDSAl^l^ 



MendH ever; 
quires no h 



H^hina. gl* 



marble, bric-a-brac, kU\ Re- 

-, ~ ., .■less, ami will stand hot water. 

.Sainpit* boltWHent prepaid on rci-efpt of S&5('. 

A«ENT8 Wanted in every town and Iwality. (Jood 
ttgents inn niiike bi^ ninriey. Write ua about your Incality. 

GEIH CHEIHICAIi CO., 

>a. K N. Ilowurd Street, BAI.TIMOKI':, MD. 



PROPOSALS. 



QEALED PROPOSALS WILL BE RECEIVED AT 
^ the Officeof Lighthouse Eiigineer,Tomp'i(insville, N. 
Y., until 12 o'clock M., June 28, 185)9, and then opened, 
for furnishinf; three fourth Order Lanterns. Inrorma- 
tion f urnitiheii on application to 

Lieut. Col. D. P. HEAP, Corps of Engineers, US. A. 



M n n C I ft ^OT inventors. Estab. 1867. Catalogue. 
mUUCLO J. C. SEVL, 181 Madison St, Chicago. 



ANN ARBOR MFGa COi Deslref patented 
Specialties to Manufacture. Correspondence Solicited. 



ICE 



MACHINES, Cornss EnsineB, Brewers' 
aud Bottlers' Machinery. THR VILTBR 
MPG. CO., B99 Clinton Street, Milwaukee, Wis. 



Allt I YLtNti"-°"°*'--""*' -^^J"'' '""^'^^ 



DEALERS' HAND BOOK 

Information net. 4 2pp. loots. 
F.CoRTEz Wilson & Co. .Chicago 



/type wheels, models LEXPERIMENTAL WORK.>MAU.MKHIIIEn 
I N0 VELT1E3 B.ETC. NEW 70WB BTEHCIL WORKS 100 NftaaftU BT N.T. 



TURBINES 



m- Send for Circu lar "M." 

JAS. LEFJF^L & CO. 

spriiigneld, Ohio, IJ. »• A. 



ma* A IJ T B n ^^ ^^- ^ *"^^ ^^^^ ^^^^ P^P^i 
TV rm Iv I C 1^ lead, etc. Same amount ot 
wrought pipe. The WinnsbiTO Bank, Winnsboro, S. C 

ESTIMATES WANTED 

For manufacture for us of New Patent Door Lock. 
Single size aud pattern only ; universal tumbler deslen. 
Exclusive contracts. Addr.. Segal & Co., 721 B'way, N. V. 



FOR SALE. -Canadian patent No. 61,119 a«»8). Enp- 
lish patent No. 27,368 (1898; and French patent on same 
invent ion. Address, L. M. Campau, 94 Fort St., W., 
Detroit, Mich. 



PATENT RIGHTS FOR DISPOSAL. 

A United States Patent issued December 20, 1&98, also a 
Canadian Patent Issued March 13, 1899, for Treble Sluice 
Boxes and Bridges, for drawing off Lakes, Ponds or any 
large body of water, wholly or partially as may be 
required. Drawings with specifications will be for- 
warded on application to H. Hickmottf Weald 
Park, Brentvrood, Kuiflaud, the Patentee. 




BEST BICYCLE BRAKE.^ 

All cyclists, whatever wheel they ride, should have attached 
the Latest and Best Automatic Coasterand Brake, 

THE TREBERT BRAKE 

i s composed o f a friction disk secured to the hub of rear wheel, a clutch on the disk and a 
cutch on the rear sprocket wheel. Both clutches have inclined surfaces upon which balls 
roll. When the bike chain is pulled forward, the balls also move forward and ride up their 
incline. Back pressure to pedals produces reverse motion. Free booklet of particulars. 

Macie^oni. j^g^g^j AutomatIc Coaster and Brake Co. ^'^^^^I^^^- 




1 1 llew lonie 

Anyone contemplating the building of a new home will And the 

Building Edition of the Scientific American 

of peculiar and absorbing Interest. This beautiful publication is 
issued monthly, and contains practical articles and sugsestions «; 
on modern house building, together wilrti a series of splendid ' Jf 
plates, showing perspective views and floor plans of the moct up- 
to-date modern dwellings, estimated cost, etc. A single issue of 
this handsome periodical is often worth the year's subscription 
price to the intending builder. Write to-day and send 25 cents for 
a single copy, or $2.5(rfor annual subscription. 

MUNN & CO., Publishers, 361 Broadway, New York. 




FOR SALE. 

patent Right No. 6ir> S;t7. The dimI 
complete street Sweeper e?er invented. 
Uktbns knd Belrcts the fine froiD the 
roarse. DuatleBi. siiDple knd durable, 
A fortune for the Ti(;hl man or a com- 
pSDj. AddraB A. ('. A. DUPUY, 
WirjLa HarpeSt.,New Orleans, La. 




Big Reductions In 
Brass Band Instruments, 

Drums and Uniforms. Write for catalog, 
445 illustrations, FREE; it gives Band 
Music & Instructions for Amateur Bands. 
LYON & HEALY 38 Adami SL.Chicaga 

THE BICYCLE: ITS INFLUENCE IN 

Healtb and Disease.— By G. M. Hammond, M.D, A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
ThP use of the cycle by persons In health. 2. The use of , 
the cycle by persons diseased. Contained in Scientific 
AMEitiCAN Supplement, No. KMIS, Price 10 cents 
To be had at this office and from all newsdealers. 




SAW HAMMERING 

InstructiODB on approval to men of experience only. 

MINER, LUMBERTON, MISS. 



CAS .*' GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATE.R MOTO R CO , NtWARK N J . U. S C 



A Prominent American Manufacturer, havinf; 
a branch house and complete selling organization at 
Hambure, wishes to secure the exclnsive sales agency 
for continental Europe for several lines of goods of 
American manufacture, preferably metal goods, con- 
sisting of hardware, tools and the allied lines. Will 
treat only with concerns of tlrsr class reputeand absolute 
financial responsibility. Address, A. B. C, care of 
Scientific American. 



DUNLOP 

DETACHABLE 

TIRES 

can be had on any 
well-known bicycle 
They cost the 
maker more, and 
the rider less. 




The Repair Outfit. 



Get mir Itouh- 

lel nf any 
deader or of us 

THE 

AMERICAN 

DUNLOP 

TIRE CO., 

Belleville, N J. 

Chicago, III. 



YOU CAN MAKE 5 jOO-A WEEK ! 

Own Your Own SHOW.cowPLtTt ouTriT-$ioo. 

^L/FC MOTION FILMS A MACHINES. 
&REAJPA55ION^PLAY^*^5poo-^ER. ^SUBJECTS 

S . LUB/N, LARcYsr'MFK.PHILADELPHIA P. A . 




BICYCLE CHAINS 






sh <)<>• 



ihf 



Cai.-t tel , 



Kt'pt Clean aii.l Oil*-.), 
biisiiiens. \\'orks aiitiiiunuinuy. 
Btay, hiw toil ami Im.IKhii l.rnslit-s. 
orritT, keeps ihaiii free frmti tlnsl 
oiled. l'<>st)iui() Sfl <Mll«, ill »taiii(w. K» er>- [iiir 
chaser liet'oiiieH a^eiit. 
HUTCMKS & CO., e-JU isal.ella in.lK-, Chum;.., Ii.i 



Coasting With Comfort. 

No Danger, No Risk whatever when you have your machine UNDER 
PERFECT CONTKOl. at all times, as is the case with the 

with Morrow Automatic 
COASTER and BRAKE 

Vou can regulate your spned at will with a Backward or Forward 
FresBure on the Pedals. The Simplest, Safest, Surest of devices. 
Write at once for particulars and prices to 

ECLIPSE BICYCLE COMPANY, Box X, ELMIRA, N. Y. 



ECLIPSE BICYCLE 
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AND 

mSURANCE 
ACAINST-LOSS 

OR. 

DAMAGE 

TO 

PROPERIY 

AND 

LOiSS-Or-UFB 

AMD 

TO-PERSCfNS 
CAUSED-BV 



STMil-BOILER-KPLOSIOMS 




FROM CLEVELAND TO NEW YORK. 

A Winton 
Motor Phaeton 

Made the run 
from Cleveland 
to New York City 
May 22d to 26tb. 
Distance travel- 
ed, 707'1 mileB. 
Actual nmnine 
time, 47 brs. and 
34 min. Average 
speed oer hour 15 
mlleB. A convin- 
cing demonstra- 
tion and a record 
that will stand. 
H y d ro-Carbon 

System. I^~ Write its for partictUara. 

THE WINTON MOTOR CARRIAGE CO., 
47*^-478 Beldeu St.; CleTeland, O. 




NOEL'S SAFETY OAR-LOCK Z'S^ft.^". 

and Canada, of absolute superiority to any in use. Tbese 
patents FOB SALE outngbt. Circulars and models 
will be sent to intending purchasers. Address all com- 
munications to: A. NOEL, Father Point, County 
Uimuus 1, FroTince Quebec, Canada. 




The "MOSSBERG" Tire Bell 

No springs nor clot-kwork to operate ils striking me- 
chanism. TWO HAMilli:ur<^ sUnd upHt^ht in- 
side the bells. They strike the bella a sharp, iiuick 
blow, and immediately drop down, leaving the bells 
to vibrate freely, thus producing the loudest, fleartst, 
most musical tones possible. Operated by means of a 
■ilight cord conoecttng with the handle bar. 

The Slightest Touch Rings the Bell. 

Vothine to get out of order. Never rattles. Priees ; 

-No. 1, MosBber^c Chime, 75c. No. a. Single Cong, 51H.-. 

i8mI potlpaid dirtet froM faetory at that pricet. 

FRANK JILU5 Bf.ltG V*t . 

P. O. Box M02, Attleboro, Mumi. 





ACCOUNTANTS 

who use the ComptoiBfter 

have no trouble with thciv 
trial balance. Has it ever oc'- 
curred to you that by getting 
one you might save lots of 
time, avoid mistakes and not 
ruin your ner.ves ? 

Write for Pamphlet. 

FELT & TARRANT MFQ CO. 

S2-66 ILLINOIS St . Chicaqo. 



i6 ^% TRADE MARK ^% t9 

KecamoiU 

aluminum paint. 



Latest application of Aluminum. 
Silver. WaBhable. 



Looks like Frosted 
Untarnlshable, Waier, Oil and 
Weatberproof. Durable. Easily Applied. Bicycles. 
Vacbts, Radiators, Rpes, Metal Work, Machinery, Dy- 
namos, Motors. Apparatus, Arc Lamps, Sockets, BracK- 
eis. Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents. 
THE AMERICAN PEGAMOID CO.. 346 B'way, New York. 



CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

Stationaries, Portables, 
Ensines and Pumps. 

S^T State your Power Needs. 

CHARTER GAS ENGINE CO.. Box 148. STERLING, ILL. 





WALTHAM WATCHES 

The best and most reliable timekeepers 
made in this country or in any other. 

Tke "'Riverside'^ {trade-mark) 7novement is jeweled 
throughout with rubies and sapphires. 



For sale by all jewelers. 



STORAGE BATTERY BICYCLE LAMP. 




U. S. B. 

Electric Bicycle Camp 

Follow our simple instructions, 
and we guarantee that 

"IT WORKS." 

Doesn't Blow Out or Jar Out. 



SIMPLE, COMPACT, RELIABLE. 

E7~ We also manufacture 

Electric House and Carriase Lamps. 

UNITED STATES BATTERY COMPANY, ill B-?brr„'''s;'.'?hi;i'.'';, .„. 



Eeehrger. 

Recharge 
Batteries 
Yourself. 

Cheaper than 

Oil or Gas. 

If you want the best, 
buy the 

U. S. B. 

It is without a match. 
Wt Mail Catalogues. 




HinH 6RADE FOOT POWER LATHES 

II lull W. p. DAVIS, ROCHESTER, N. Y. 



f Tribune Bicycles 

for 1899. 

The Best Wheels in the World. 




There has been a gigantic lot of theorizing on the 
feeding of fuel iu a gas engine. In the Lozier h>ieine 
the best method is demonstrated. The last dio|) of 
(gasoline in the tank will develop as much power as the 
first drop from a full one. 

No tinkering with the valves necessary to maintain 
the efficiency. It may rain, snow or blow, but the Luzier 
Mixer prepares the gas for consumption, as thoueh the 
fairest day in June was abroad in the land. It is In the 
demonstration that the Lozier Engine proves that it 
will run the same in foul as in fair weather. 

Another fact, the piston is sprayed with oil at every 
stroke. Then there is the controlling throttle. I'be 
Luzier Engine Is especially adapted to marine pur- 
puses. Let us communicate with you on the subject 
of launches or engines. 

M. A. 1.0ZIER &. CO. 

Maker Cleveland Bicycles, 
Dept "A" Gas Engine Dept, CLEVELAND, O. 



CllESC[llf 



BICYCLES. 



Re»elalions of Beauty and Worth. 

There is no variation in Crescent quality. The 
Crescent you buy has the same beauty, strength and 
ease of running as the Crescent your neighbor rides. 
The experience of both will be the same in rare 
cycling pleasure. 

When you buy your '99 bicycle buy the Popular 
Wheel— The Crescent— sold at FAIR, FIXED Prices. 

Catalogue No. 3 containing " Care of the Wheel," Kree. 



WESTERN WHEEL WORKS, 

Adults' Chain Models, $35 makers 

Bevel Gear ChainlesB Models, $60 CHICAGO. NEW YORK. 

>0000<XX><>0<><><X><><><XX><><>00<><><>000<X><>0<>0<><><>^ 



. . ly Write ior large New Catalogue iUustrating our 
full line of twenty-three models. 

The Black Mfg. Co., Erie, Pa. 

9>t* n ***** ************************ i^ 



^ No Bicycle Is perfect without^ 

"THOR" 
FITTINGS 



hubs, crank hangers, seat poet ex- ' 
panders and handle bar expanders. ) 
The "Thor^ crank hanser consists^ 
of patented two piece crank possess- 
ing the advantages of perfect simpliu ^ 
-ity, rigidity and security, removable , 
at will without disturbing^earing parts ^. 
iradjuatmeut; the whole A making the neatest, sim- 
m WA pjgpti and most perfect 
mechaoiisia of a crank, 
hanger ever pro* 
,iaced. Any bicycle 
.. maker wij^^at 
them on 
'the wheel yoi 
If order If yon 
insist upon having them. See that the 
trademark **THOB" is on Cranks, Hubdf 
and Expanders. Write for Oatalogne. 
AURORA AUTOMATIC MACHINERY CO., AuvFi 



Money. 



All varieties at lowest prices. Best Kailroad 
Track and Wagon or ^tock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Touts, etc. Save 
Lists Free. CHiCAOo escale Co., ChicaKu III. 



PHOTOGRAPHY IN COLORS - FOR- 

mulas for producing photographs in colors by the Chas- 
sagne process. Scientific American Supplement, 
Nos. 1114 and 1125. Price 10 cents each, by mail, 
from this office and from all newsdealers. 



tiiitiiMiiiiUHmiiiiitniiMtttiiuiiiiwiintHHiitiuiiiuiiiiiitniiwHiiimiwiiMiM 

"The Light of America"! 

for wheelmen is that ^ven by the far-famed -r^ 

lYlAJESXIC I-AIYIPI 

Is the nearest approach to the sun as an artflcial light. Always = 

steady, clear and white. Easy to charge, easy to operate, = 

always dependable. All parts metallic and easy to reach for ^ 

cleaning purposes. A perfect searchlight for 100 feet ahead. = 

Strongly, durably, neatly made. Best reflectors. Convex front = 

tlasB. 2^4 in. thick. Height of lamp VA inches. Bums 4 hours. = 

Ir^s fittings, bauger of tough steel. Uses regular commercial = 

carbide of any kind. I^~ Send for free iUitsfroled catalog "S.A.'* ^ 

EDWARD MILLER & CO. ^^iSiZt:-" Meriden, Conn.i 

STORES : 28 & 30 West Broadway, New York. 63 Pearl St., Boston, i 
Manufacturers of " Royal " Bells and " Everlit " Oil Lamps. 1 

NiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiinuniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiuiMniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiig^ 




Columbia Bevei-Gear Chainless 



$60 

to 

$75 




No power is lost at any point in the crank revolution, giving the Chain- 
less a seeming activity and life of its own. This advantage' over chain-driven 
wheels is apparent the moment you mount the machine. We have yet to 
hear of a rider of the Columbia Bevel-Gear Chainless who would willingly 
give it up for any other wheel. 

CWAIM WWEEl-S. 

COLUMBIAS, HARTFORDS and VEDETTES 

Prices $25 to $50. 

POPE MANUFACTURING COMPANY, Hartford, Conn. 




Grinding Materials 
in all forms. 

THE CARBORUNDUM CO., - NIAGARA FALLS, N. 




THE RIGHT KIND OF VOLT-AMMETER 

No inaccurate readings. Scale and 
binding posts belug in different col- 
ors, prevent confuBion in connec- 
tions and readings. The finest in- 
strument is our Direct Reading 
Volt-Ammeter. Thoroughly accu- 
rate and reliable. Range 20 volts 
and 15 amperes. Bearings are of 
hardened steel. Mirrored scale pre- 
vents errors of parallax. Aluminum 
cased and T"'^bogft»y ttaaad. Care- 
ftrflr standardized. Express pre- 
paid anywhere in U. S. for 96.50. 
^F" Send for our new physical catalogue. 
ZIEGIi£H ELECTRIC CO., Boston, Maaa. 




HERE IS SOMETHING NEW 

OUR " RELIABLE Jr. f 

A 50-tt. Steel Measuring Tape that* 
weigbp only 5 ounces complete. 

For vest pcwket. Leather case^ /^-'i. tape; our 
pattnt flush handle, nickeled trimmings; guaran- 
teed accurate ; 13 practical, durable, coovenient, 
and elegant ; ouL>)ide dimenHions of case 2^ in. di- 
ameter and 3^ in. thick ; made in lOths or 12ths. 
Mailed upon receipt of 014.00. If not entirely 
HBttsfactory, retiirD and will refund money. 
py Send for our Measuring Tape Cajafogue B. 

LUFKIN RULE CO.. Prescott Avenue. Saginaw, Mich. 



TANKS. TOWERS and WINDMILLS. 

For Manufacturing Plants, Hotels, 
Railroads, Waterworks Systemsfor 
Small Towns and Private Grounds. 

Send for Illustrated CaLalogue. 
W. R. Caldwell Co., 231 E. Maln£t., 
Louisville, Ey. 






Acetylene 
Lantern. 



The Liffht is Riffht. 

The BUNDY LAMPS 

THE ONLY PERFECT 

ACETYLENE GAS LAMPS 

For Bicycle. Carriage, Pbyaiclans, 
Fire Departments, and Headitgnta. Ef- 
ficient, easily charged and operated. Wa- 
ter absolutely controlled. Gives pure, 
dry gas. Manufactured by 

The Frank E. Bundy Lamp Co.. 

Elmlra, N. Y., U. 8. A. 




Weight, \M ounces. 



(See illustrated editorial in Scientific AcetyleneQas Operating Lamp, 
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Cut the string 
And id it run ; 

Nothing like it 
Under the sun. 

There's delight in the 
Iflavor, there's health in 
Ithepurlty of HIRES Root- 
Ibeer. The great temper- 
lance drink. Whentheday 
lis hot there is no drink so 
Isatiafying; when the vi- 
Itality is low no drink is bo 
I beneficial ; when you are 
lover heated no drink is so 
1 cooling as 



Rootbeer 

A temperance drink /or everybody. 

Make it yourself at home. A package of 
Extract makes five gallons. Hires Koot- 
beer» Carbonated ready for drinking. 8uld 
everywhere by the bottle and case. Write to 

THE CHARLES E. HIRES COMPANY, 
Pbiladelphia, and ask how a t)oy can make 
from 40 cents to f4.60 per day. 
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